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ENGINEERING NEWS. 


GREAT BRITAIN’S MOST SERIOUS RAILWAY ACCI- 
DENT for many years occurred near Armagh, 
Treland, on June 12. A special excursion train was 
to be run from Armagh to a watering place at the 
mouth of the Newry river, in County Down, to 
carry the Sunday-school scholars of Armagh. The 
train was run in two sections: and while the second 
section was ascending a steep grade, some of the 
rear cars broke away from the train and started 
back down the grade. Before they reached the 
bottom, and while running at a high speed, they 
collided with the regular train which was following. 
The total deaths from the accident thus far reported 
are 74, and a great number of persons sustained seri- 
ousinjuries. The fatality was confined to the pas- 
sengers on the runaway cars. No one on the other 
train was injured. 


ANOTHER ACCOUNT of the accident, which seems 
much less probable, is to the effect that the engineer 
of the second section found that he could not pull 
the whole train to the top of the grade, and there- 
fore detached the last few cars, and blocked the 
wheels with pebbles, to prevent their starting down 
the gradé, while he went with the forward cars of 
the train to the next station. But, when the loco- 
motive started, the pebbles were displaced, and the 
cars at once started down the grade. 

When the passengers in the runaway cars found 
their plight they tried to escape from the cars, but 
the doors of course were locked. Many, however, 
managed to crawl through the windows and escape 
uninjured. The lessons which the disaster should 
teach seem plain enough, on this side of the water 
at least, but our space will not permit us to com- 
ment upon them in this issue. 


THE LOSS OF LIFE AT JOHNSTOWN is fortunately 
proving less than we feared last week. It now 
seems likely to have been about 6,000, with limits of 
error of about 1,000 either way; but on the whole, 
with more likelihood of proving less than more 
than 6,000. It is easy to see how the error arose. 
While the destruction in the bottom of the yalley 
was very complete, there were hundreds of houses 
on the slopes which were not injured at all. These 
mmediately opened their doors to the homeless, 
and many of them were and are yet crowded by 





refugees, accounting for the comparatively small 
number of homeless ones seen wandering about. 
The press despatches from Johnstown have natur- 
ally had most to say about the houses destroyed and 
not the houses saved, which were much more num- 
erous than could be inferred from the reports. In 
all other respects the despatches have not and conld 
not exaggerate the completeness of the ruin. Had 
the disaster occurred in the night, the destruction 
of life probably would have closely approached 20,. 
00. As it is, some now estimate the loss as under 
rather than over 5,000, but this, we are satisfied, is 
too great a reaction. Some 3,500 bodies (the exact 
figures are not reported) have now been actually re 
covered ; hundreds were burned up in the flames at 
the great jam; hundreds of more or less mutilated 
bodies still remain in it, and in our opinion scores 
if not hundreds of bodies were actually ground 
into fragments, as were the bricks and stones with 
which they were intermingled. 


THE FURY OF THE TORRENT at Johnstown was 
something quite beyond the range of prior experi 
ence, because in no other occurrence of the kind has 
such an enormous volume of water been suddenly 
released at the head of a narrow valley 14 miles 
long, with so great a fall, about 378 ft. from top of 
dam to top of the stone bridge at Johnstown. The 
most vivid evidence of this fact is the fate of the lo- 
comotives in the Conemaugh round-house, 3 miles 
above Johnstown bridge. There was not one of 16 
or more locomotivesat that point which was not car 
ried off 10€ to 200 ft.; there are about a dozen scattered 
about in all directions over the torrent-bed where 
once was Conemaugh, at distances of 400 to 1,200 ft. 
from the former site of the round-house (which is 
gone, foundations and all), all of them nearly 
and some of them completely buried in rocks and 
sand. ‘These locomotives were all or nearly all of 
the heaviest types of Consolidation, being used for 
mountain helpers; and two of those which were 
carried farthest lie close together, one having 
stopped the other. The tenders were mostly 
carried a mile or more down stream, many 
of them only stopping at the Johnstown stone 
bridge, while it is reported that some locomo- 
tives are in the jam at that point which were car- 
ried by the torrent clearfrom Conemaugh. We do 
not know that this is so, but no one who has seen 
the wreckage will question that it may easily 
have been the case. As one evidence of this, Mr. Mc- 
HENRY, one of the higher officials of the Cambria 
Iron Co., who was standing in the thirdstory of the 
brick club house, which escaped complete destruc- 
tion by the flood, testifies that he saw from the 
window a locomotive go by which appeared 
for the instant to be floating like cork on the top of 
the water, 30 ft. above the ground! We satisfied 


ourselves by personal inquiry that this incident ac- 
tually occurrrd. 


A COMMITTEE TO INVESTIGATE the Johnstown dis- 
aster, consisting of Messrs. J. MAX. BECKER, Presi- 
dent, JAs. B. FRANCIS and Wm. E. WorTHEN, ex- 
Presidents, and A. FTELEY, Chief Engineer of the new 
Croton Aqueduct, has been appointed by the Amer- 
ican Society of Civil Engineers, and will proceed to 
the scene of the disaster as soon as railway com- 
munication is re-opened. They will no doubt cause 
a thorough and exact instrumental survey to be 
made, investigate the structure of the dam criti- 
cally, by excavations and otherwise, and thus use- 
fully supplement the necessarily hasty investiga- 
tions made immediately after the disaster. It is 
eminently proper that such a committee should be 
appointed and a better committee could not be ap- 
pointed, although Mr. Wm. J. MCALPINE would 
have been a very desirable fifth member, if he would 
have consented to serve. Probably no man, in this 
country, living or dead, has had a larger experience 
in the construction of dams of this class. 





THE POTOMAC FLAT IMPROVEMENTS, at Washing- 
ton, D. C., said to be ruined by the late flood, are 
not so badly damaged as at first reported. Col. HAINs 
says the greatest damage sustained is in filling up 
both channels. The Virginia channel is reduced in 


depth from 20 to 13 ft. The banks of the canal ar 
intact. 





CIVIL ENGINEERS U8. CIVIL SERVICE is just now 
nteresting the Geological Survey, This bureau is 


iorganizing several parties for work in the irrigation 
survey of the West. While the chiefs of the survey 
have been appointea by the bureau,the Civil Service 
Commission demands the right to designate all the 
subordinates. This is nonsense. The chief, who is 
responsible forthe work performed,should also have 
the untrammelled selection of his agents. This is 
not a case where one man is as good as another as 
far as the public service is concerned. 

THE AMERICAN ENGINEERS, civil and mecbanical, 
have reached Liverpool and were there received by 
a local reception committee, and a deputation of 
members of the Institution of Engineers, the Liver 
pool Engineering Society, and other technical 
bodies. Visits have been made to the Estates of the 
Mersey Dock and Harbor Board, the Birkenhead 
Iron Works and Mersey tunnel. In the evening an 
official reception was given by the Mayor in the 
Town Hall. Most of the engineers next visited the 
Manchester Ship Canal. 


THE NEW CHANNEL STEAMER Calaiés-Dowvres in 
her trial trip on the Clyde on May 27, steamed 2214 
knots per hour. This vessel went into service be- 
tween Dover and CalaisonJunel. She hasa double 
bow, has rudders at both ends, and is 325 ft. long, 36 
21 ft. deep. Her engines are of the 
compound diagonal type and develop 6,000 H. P 
The steamer has accommodations for 900 passengers 


ft. beam, and 


A NEW SCHEME FOR MARINE PROPULSION is being 
experimented with by Mr. Joun Lecoy, of Brook 
lyn, N. Y. His pneumatic propulsion vessel, The 
Eureka, made a trial run on the East River recently. 
The source of her power is a mixture of petroleum 
vapor and air, which is exploded by an electric 
spark, and acts on the water at the stern through 
two apertures, one in each quarter. The vessel at- 
tained no great speed, but was able to make some 
head way against a strong tide. 


THE MOST SERIOUS RAILWAY ACCIDENT of the week 
was the derailment of a passenger train, June 10, on 
the Lehigh Valley Railroad, near Wilkesbarre, Pa. 
According to report, the accident was caused by the 
breaking of a wheel or axle on the rear truck of the 
tender while the train was running at about 25 
miles per hour. The tender broke toose from the 


engine, and 8 of the cars were derailed ; 2 cars and 


the tender went down the bank and were badly 
wrecked. About 16 persons were more or less 
injured. 


THE FOLLOWING TRESTLE ACCIDENT occurred June 
7. The Carthage trestle, near Carthage, Ala., on 
the Alabama Great Southern Railroad, was set on 
fire early in the morning and caused the wreck of 
an express passenger train. Nobody was injured, 
but the engine, tender, mail and baggage cars were 
burnt, with about 70 ft. of the trestle. 


HEAVY STORMS have occurred in New York and 
New England following upon the recent 
that have caused so much damage. Near St 
Albans, Vt., 6 bridges were carried away, and 
other bridges in the same county were also carried 
away. At Oakland, Me., a culvert on the Maine 
Central Railroad was washed out, causing the 
wreck of a passenger train and the injury of 6 
persons. At Holyoke, Mass., about 100 ft. of the 
stone wall on east side of the lower level canal was 
washed out, and a bridge carrying the Connecticut 
River Railroad over the canal was wrecked. Floods 
and washouts have also occurred in Indiana. 


storms 


THE UNITED ORDER OF RAILWAY EMPLOYES has 
been organized at Chicago by a confederation of 
the firemen’s brotherhood, and the switchmen’s and 
brakemen’s associations... The old organizations 
will be kept up, and the new organization simply 
provides for united action by the three classes of 
employés when necessary. ‘The condticters and en- 
gineers are to be induced to join the new order if 
possible. 


HIGH LEVEL RAPID TRANSIT FOR CHICAGO, on the 
plan of H. A. STOLTENBURG, C. E., lately noticed in 
this journal, is favored by ex-Mayor CARTER H. 
HABRISON as far as its general features are con- 
cerned ; but he doubts the feasibility of running 
over house-tops unless the property is bought, and 
thinks that such a road could be better ran directly 
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over a broad street,as its elevation would cause it to 
interfere very little if any with light, ete. Ata con- 
siderable elevation, the trusses could be made heavier 
witbout shutting out daylight,and the safety appli 
ances against derailing could also, for the same 
reason, be made more ¢fficient than in a low-level 
track. In other words, thé highJlevel road could 
really be madé safer. Curves could be made much 
easier than where these are limited by house-lines. 
Mr. HARRISON thought thé scheme a perfectiy feasi- 
ble one, requiring only money for its perfection. 


THE ‘LOA-ANTOFAGASTA ViADUcT is not the 
‘highest railway viaduct’ in the world,” as re- 
marked in our issie of May 18. We forgot the 
Garabit viaduct, over the river Truyére in Southern 
France; this is 401 ft. high from water to rail, as 


compared with the 337 ft. of the South American 
aduct. 


THE HUDSON RIVER TUNNEL has about 50 men at 
work. As it is reported that a considerabie amount 
of the $2,500,000 English loan is available, more ac- 
tive work is promised in the immediate future. 

CITY OWNERSHIP AND CONTROL OF THE WATER SUP- 
PLY, in Sgractse, N. Y., was the popular verdict of 
last week in a vote of 11,302 to 910 opposed to such 
ownership. Commissioners are now to be named to 
perfect a plan of action. 


THE J.R. BARTLETT WATER SYNDICATE js reported 
vo have received a proposition from the Citizens’ 
Committee of Jersey City concerning a better water 
supply. Asnearascan be learned, the committee 
offered $20 per million gallons delivered in the city 
pipes, reserved the city’s rights in the Passaic river 
and the right to obtain at any future time a supply 
ofitsown. The contract was to run 25 years. As 
Mr. BARTLETT’s proposition of one year ago was $40 
per million galions delivered at Belleville,and as his 
company is supposed to buy all the present plant 
and assume all the water debtand pay interest on 
its bonds,the acceptance of the Citizens’ proposition 
is not a foragone conclusi>.. 


THE WILLIAMES SYSTEM OF CAR HEATING by 
steam from the locomotive has been experimented 
with for 2 years on the Pennsylvania Railroad, and 
the general introduction of the system is contem- 
plated. 


THE LIFE OF STEEL RAILS is fixed by a German 
commission at an average of 35 years. This is- the 
result of observations extending over 6 years made 
on railwaysin Germany, Austria, Hungary, Hol- 
land, and Belgium. ‘The conditions assumed are an 
annual traffic of 3,490,000 tons and a minimum and 
maximum wear and tear of 0.007 and- 0.017 milli- 
metres. The commission admits, however, that be- 
fore reaching this maximum: the. rail would prob- 
ably be condemned. The traffic figure adopted also 
represents the passage of 24 passenger and 10 
freight trains per day of the light continental 
type. 


“THE PENNSYLVANTA RAILROAD by the breaking of 
the South Fork dam on May 81, had its roadbed 
entirely washed away or buried under the débris for 
a distance of about 3 miles in the Conemaugh val- 
ley, besides suffering heavy washouts and the loss of 
bridges all along the line between Altoona and 
Pittsburg. On June 18, the damagé was all re- 
paired so that the line was again opened from Al- 
toona to Pittsburg. The officers and employés of 
the company may well be proud of the record they 


have made in dealing with an unprecedented dis- 
aster. 


THE SouTH Fork DAm and the body of water 
which it stored have been described by the daily 
press with more regard to rhetorical effect than to 
technical accuracy. One of the Associated Press dis- 
patches, sent soon after the accident, described the 
lake as probably the largest reservoir of water, 
either natural or artificial, in existence. This state- 
ment seems to have been received with implicit con- 
fidence byone of our contemporaries, the Railway 
Age of Chicago, for in describing the dam editori- 
ally it caps the climax of absurdity by saying that 
this dam “formed the retaining wall fot probably 
the largest body of artificial water in the world.” 


THE DENveR & Rio GRANDE’S annual report is 
learnedly discussed by the Denver Republican, 
which makes the fellowing comical blunder in ex- 
plaining how it was that the net earnings decreased 
while traffic increased: 


The traffic was maintained, but rates were not. The 
rate per passenger per mile in 1887 was $3.09, and in 
1888 it was only $2.79. The rate per ton per mile of 
freight in 1887 was $2.39, and in 1888 it was $2.19. This 
difference of 20 cts. per ton per mile on freight is enough 
to cut deep into the earnings of any company. 

If these figures indicated the average cost of rail- 
way transportation in Colorado, the Republican’s 
frequent tirades against ‘“ extortionate monopolies” 
would be quite excusable. 


THE SHOP ENGINE AS SHE IS WORKED.—The West- 
inghouse Machine Co.recently sent experts equipped. 
with the necessary instruments, to visit a number of 
prominent manufacturing establishments in various 
parts of the country, to test the consumption of 
power by each machine. As arule, permission was 
readily obtained from the owners, they seeming much 
interested in the results. The results are amusingly 
indivative of the carelessness shown in such matters. 
Nearly all were found to be wasting one-half of their 
engine’s power in doing other than useful work. 
One prominent establishment was wasting 65 per 
cent. of its fuel and power; another was wasting 
73 per cent., thus leaving only 27 per cent. of the 
engine’s power to earn money with. Another cele 
brated firm (known all over the West) was using a 
60 H. P. engine, of which 55 H. P. was being con- 
sumed in dead work : thus leaving just 5 H. P. with 
which to produce goods for sale : 


———— 


FATAL ACCIDENTS AT THE FoRTH BRIDGE, says the 
Pall Mall Gazette, amount to 53, from all causes 
connected with the bridge and including five per- 
sons drowned. As regards those killed in the actual 
construction of the bridge, there have been 44 lives 
lost, death taking place either at the time of the 
accident or soon after. The total number of acci- 
dents which had occurred up to September, 1888,— 
mostly in the four years beginning with September, 
1884,—was 548, of which the greater part, of course, 
were of the description ranging from “serious” to 
“slight.” Of these 548 cases, 84 were treated in hos- 
pital, and 459 at the homes of the injured persons. 
The following hairbreadth escapes are recorded : 
One man trusted himself to work at a height of 120 
feet over the waters of the Firth, simply grasping a 
rope. His hands got numbed with cold his grasp 
relaxed, he fell backwards down, and into the 
water, and he was fished ap alive. In another in- 
stance a spanner fell a distance of 300 ft., knocked 
off a man’s cap, and fell on the wooden stage at his 
feet, and went clean through a‘4in. plank. In an- 
other case somewhat similar, a spanner which fell 
from a great height actually tore a man’s clothes 
from his waistcoat to his ankle, and left him unin- 
jured. One of the most thrilling incidents heard of 
was that in which the ‘staging,’ or scaffolding on 
which the men work high up in mid air, gave way, 
carrying a number of poor fellows in its fall. Two 
of these men, striking some portion of the work in 
their descent, were killed before they reached the 
water; one or two others, who fell clear of the 
girders, were rescued from the Firth little the worse 
for their fall and immersion ; two others, however, 
managed as they fell to grasp at one of the struts 
high up above the water, and there they clung for 
dear life. To effect their rescue was itself an under- 
taking of no slight danger: but efforts were 
promptly made, and before long the man who hap- 
pened to be nearest the rescuer was reached. And 
this brave fellow, hanging there to the iron work, 
actually persuaded the rescuers to delay taking him 
off before they saved his companion. ‘‘ Never mind 
me!” he said. “Ican hold ona bit longer. Go and 
see to my mate, for he’s getting dazed, and he’ll 
drop.”” We are glad to record that this hero, and 
his mate too, were saved. 


The Superintendent of the Census has issued the 
following circular to the medical profession as to 
enumeration of deaths for the 1890 census, showing 
that a very important and difficult department of 
the census work is being grappled with in time, so 
far as possible. 


Department of the Interior, Census Office, 

WASHINGTON, D. C., May T, 1889. 

Dr. JOHN 8. BILLINGs, Surgeon U. 8. Army, bas con- 
sented to take charge of the Report on the Mortality and 
Vital Statistics of the United States as returned by the 
Eleventh Census. As the United States has no system of 
registration of vital statistics, such as is relied upon by 
other civilized nations for the purpose of ascertaining 
the actual movement of population, our census affords 
the only opportunity of obtaining near approximate es- 
timate of the birth and death rates of much the larver 
part of the country, which is entirely unprovided with 


= satisfactory system of State and municipal registra. 
on. 


In view of this, the Census Office, during the month of 
May this year, will issue to the medicai profession 
throughout the country a “Physician's Register” for the 
purpose of obtaining more accurate returns of deaths 
than it is possible for the enumerators to make. It is 
earnestly hoped that physicians in every part of the 
country will co-operate with the Census Office in this 
important work. The record should be kept from June 
1, 1889, to May 31, 1890, Nearly 26,000 of these registration 
books were filled up and returned to the office in 1880, 
and poenty all of them used for statistical purposes. It 
is hoped that double this number will be obtained for the 
Eleventh Census. Physicians not receiving Registers 


can obtain them by sending their names and addresses to 
the Census Office. 


If all medical and surgical practitioners throughout 
the country will lend their aid, the mortality and vital 
statistics of the Eleventh Cenrus will be more compre- 
hensive and complete than they have ever been. Every 
physician should take a personal pride in having this re- 
port as full and accurate as it is possible to make it, It 
is hereby promised that all information obtained through 
this source shall be held strictly confidential. 


ROBERT P. PORTER, 
Superintendent of Census. 


It is to be regretted, however, that it should de- 
pend on the courtesy of physicians to make such re- 
turns once in ten years, when they ought to be re- 
quired by law to make them every year. Until they 
are so required, and accurate death records are 
gathered, all departments of sanitary science in this 
country will suffer. 


The South Fork Dam and Johnstown 
Disaster, 


The Johnstown disaster occurred on Friday, May 
31, the dam breaking, as nearly as we cai deter 
mine, a few minutes after 3 Pp. M. There is still 
some conflict of evidence as to the exact moment, 
but less as to the fact that 17 minutes later the 
flood struck Johnstown. Communication by rail 
with the main line of the Baltimore & Ohio Rail- 
road was established on Monday, but it was not till 
Tuesday, June 4, that through communication 
from New York via Baltimore, Washington, and the 
Rockwood-Johnstown branch of the B. & O. R. R. 
was established, the main line of the B. &. 0. R. R. 
having suffered very severely. 

Two members of the editorial staff of this journal, 
provided with compass, hand-level, tape-line, and 
camera, left New York at midnight Tuesday, 
reached Rockwood about midnight Wednesday, 
much behind the regular schedule, slept on the 
clean hay of a dirty barn with gladness and thank- 
fulness of heart, about half the crowd of arrivals 
being less fortunate, procured three dozen Rock- 
wood sandwiches, on which they lived for the next 
two days, and on Thursday morning, June 6, at 
about 8 A. M., arrived in Johnstown, proceeding 
thence on foot up the desolated valley, with Mr. S. 
T. MIERLER, M: E., of the Lidgerwood Manufactur- 
ing Co., and another recruit to assist in measure- 
ments, to the broken dam, which they reached the 
same evening. ; 

What they saw en route, and the general state of 
the valley, we cannot attempt to describe and illus- 
trate in thisissue. The greatest point of interest 
to engineers about the disaster is the dam which 
caused it, and space and time are sufficiently taxed 
to present the facts in regard to that structure as 
completely as we do in this issue. Next week we 
shall endeavor to describe with equal care the effect 
of the flood in the valley, and the technical facts of 
interest to engineers connected therewith.” 

We give elsewhere our general conclusions as to 
the structure, and here merely describe our engrav- 
ings and the facts connected with them. 

We present herewith in Fig.1 an accurate map 
of the valley, showing also the water-shed of the 
South Fork above the dam. The latter, as we give 
itaggregates bya planimeter measurement 56.63 sq. 
miles, this measurement having been made to a 
scale of 1} miles per inch on the original county map 
which we were fortunate enough to discover in the 
old archives of the firm of G. W. Colton & Co., but 
for whom we should probably be able to present to 
our readers onlythe i4accurate maps which alone, 80 
far as we have been able to observe, have appeared 
elsewhere. 
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The true area of the watershed, however, we take 
to be more nearly 60 sq. miles, since it extends over 
into Bedford Co., and of that we have not had time 
to search fora county map. Some statements have 
appeared that the watershed was only 26 sq. miles. 
These are very incorrect. 

The reservoir as originally designed, as will be 
seen from the extracts from old reports published 
last week, was to be of 400 acres, confined by a dam 
62 ft. high, 850 ft. long, and costing $188,000. The 
dam as actually made was somewhat. higher and 
longer, as will be seen from Figs. 2 and 3, and cost 
$249,000. This would of course make the reservoir 
larger, but it cannot have been much larger, because 
the whole land owned by the State and conveyed by 
it, through Congressman JOHN REILLY, to theSouth 
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or sag of the crest line, but for which the dam 
would have had an excellent “fighting chance’’ of 
surviving intact, since it would have given 134 to 24¢ 
ft. more water in the spillway, and this in spite of 
the obstructions in it shown in Fig. 7. All our 
drawinys are accurate reproductions of photographs, 
both having been made by Mr. F. P. Burt, C. E., of 
our permanent staff, who, most fortunately for us 
and for our readers, unites the qualifications of 
engineer, artist,and photographer, so that the faith- 
ful representation of salient engineering details has 
been throughout carefully attended to. 

Fig. 4 shows what we regard to have been both 
the original and present cross-section of the dam, 
except as regards the interior, as to which Fig. 5, 
reprcduced from a contribution to our issue of Nov. 
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Fig. 4, Cross-Section of South Fork Dam, 
{Interior construction doubtful. See text and Fig. 5). 


Forks Hunting and Fishing Club, as elsewhere 
detailed, was only a little over 500 acres, and this 
included a good deal of unflooded area. We have, 
therefore, continued to call the reservoir 400 acres 
in our computations elsewhere. It was possibly 
430 or 440 acres. 

The pl.n and elevation in Figs. 2 and 8 are as ac- 
curate as could be measured with tape line, hand- 
level, and pocket compass only, and we think will be 
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found to err in no important particular. We should 
have much preferred to make the survey with an 
engineer’s transit and level, but it would have been 
impossible to get the instruments there under the 
then existing conditions, while certain unimport- 
ant details, like the precise plan of the spillway and 
the width of the break at the lower water line, we 
were compelled to slight for lack of time. The sub- 
stance of the plan and elevation is accurate, 
especially in the most important fact of the dishing 


17, 1888, by Mr. WM. J. MCALPINE, represents what 
we have finally concluded to be the stronger prob- 
ability. We have made every effort to recover the 
original plans of the dam, but have been as yet un- 
able to do so. 

We have recovered drawings of two very similar 
dams of nearly equal height, however, which are as 
follows : 

De Ruyter reservoir dam, New York State 


(Taken from the point E, Fig. 3.) 


canals, 72 ft. high, 20 ft. wide on top, 20 ft. puddle 
heart wall; 3 to1 lower slope turfed, 2 to 1 inside 
slope riprapped with a level bench 6ft. wide added, 
15 ft. below water line. Water line 8 ft. below crest 
of dam. 

Cuba reservoir dam, New York State canals, 
51.6 ft. high, 94g ft. thick on top, dry slope, 2 tol, 
wet slope 3tol. Water line 10 ft. below crest. 

Mr. Wo. J. MCALPINE, than whom there is prob- 
ably no better living authority as to early practice 


in dam construction, and who has built dozens of 
such dams as the above and the South Forks, jy, 
forms us that the almost invariable early practice 
was to put the crest of earth dams 10 ft., and that 
running roadways over the top was rather encour 
aged than otherwise with a view of compacting the 
top. The South Forks dam may have been de 
signed 10 ft. high above the spillway, and with 
a 10 to 12 ft. crest. This would correspond to 
what one or two old residents told us, that the crest 
was cut down and widened to give a roadway 
Some of the Club officers, if reported interviews are 
veracious, have said the same thing. We in 
cline to the belief, however, that the original dam, 
was designed with a top 20 ft. wide, 8 ft. ab ve the 
bottom of spillway. 

The slopes of the South Forks dam will be seen to 
have been considerably bolder than in either of the 
two mentioned, and we may add, than is usual - 
being 2 to 1 on the wet face and 114 to 1 on the dry 
face, or 344 to 1 aggregate, against 5 to 1 or some 
what over in both of the other dams. It is also 
bolder than the type preferred by WM. J. MCALPINE, 
as shown in Fig. 4, which has both slopes 2 to 1. 
The interior of the South Forks dam also differs 
markedly from Mr. MCALPINE’S type in this, that 
the lower part of the dam as well as the upper was 
earth and nothing else, although we do not know 
that this made any great difference in the result. 
There was no considerable amount of rock or stone 
in it. 

There was certainly no heart wall of any kind, 
masonry or puddle, in the dam, and our sketch of 
probable cross-section, based on the estimates which 
appeared in last week’s issue, wasin that respect 
incorrect. If the rubble masonry thus estimated 
was ever intended for a heart wall, that part of the 
design was changed. Also, so far as can be judged 
from the evidence of the remnants, the carefully 


. 7. Upper End of the Spillway of South Fork Dam. 


rammed part of the dam extended only to the upper 
edge of thecrest, not to the lower edge, as in Fig. 
5. How much better able this part of the dam 
was to resist wash than the lower part, is strikingly 
evident from the engravings. Two very heavy 
benches remain, over all the upper surface and 
edges, of which the stratification in horizontal lay- 
ers is still sharp and distinct, the surface being 
hard, and the breaks in it being nearly vertical 
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down to the next layer. The whole of these benches 
could be walked over like a flight of steps. 

Of course the rush of water may have cut away 
the lower part of this rammed part of the dam; but 
fact that its inner edge is nearly vertical under 
the upper edge of the crest, and in no part extends 
beyond it, while at points this edge falls short, 
indicates that the rammed portion did. not extend 
much beyond the center of the roadway, at least. 
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low this description later, it was naturally and judi- 
ciously determined to close this opening altogether. 
This action would have. tended distinctly to safety, 
had it not been accompanied by the great error of 
neglecting to be correspondingly more cautious as to 
the spillway area provided at the upper water level. 
As a matter of fact, the rebuilders, who were 
aided by no engineering advice or supervision what- 
ever, as we elsewhere point out, were greatly less 
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Fig. 5.—Cross Section of Earthen Dam, Gate Chamber, etc. 


Recommended by Mr. Wm. J. MCALPINE in our issue of Nov. 17, 1888, as the safest type of Earthen Dam and ap- 
parently much the same as that, used for the original construction of the South Forks Dam, with certain differ 
ennces, 


Most of the upper part of the roadway, however, 
seems to be new work; and it is possible that the 
roadway and inner face of the rammed portion 
was extensively broken down before making the 
repairs, as noted in our editorial on the dam. 

The riprapping on both slopes was exceedingly 
well done on the parts now remaining. How well 
it was done on the new part, which was washed 
out, we have no means of judging, but we infer 
from eye-witnesses’ accounts that it was fairly well 
done. : 

The original estimates were for half earth and 
half rock and slate spoil. Wecan readily under- 
stand how this could be, and yet the dam be made 
practically ail of earth. A rotten, slaty shale rock 
lies close beneath the surface, which fora foot or two 
disintegrates into earth almost completely after ex- 
cavation. It was probably contemplated to ex- 
ca‘ate half the material from this soft rock, and a 
good deal was so excavated, but the large bor- 
row pits on each side at the bottom of the 
reservoir indicate that a good deal of material was 
taken from lower down on the valley slopes, where 
there was more earth and perhaps a rottener rock. 
Be this as it may, there was hardly a piece of rock as 
big as a man’s fist in any of the central part exposed 
to view. The lower edge of the northeast side of the 
gap showed an interior coating of spalls, as outlined 
in Fig. 9: but while these may be the outer 
evidences of a similar lining extending along the 
old work, inside the heavy riprap, it is “more likely 
that it isa mere exterior coating of a few stones, 
which chanced to lodge there in the washout or fall 
from above. There is no similar evidence of in- 
terior stone in the southwest end, Fig. 10. 

There was an arch culvert carrying 5 24-in. dis- 
charge pipes in the old dam, and some settlement 
of this culvert, or leakage around it, caused the first 
break, which occurred in July, 1862, after the reser- 
voir had been abandoned four years. The residents 
around had been stealing lead from the pipe-joints 
extensively during these four years, and this is the 
cause which is locally assigned for the first break, 
and is, perhaps, more correct than the one, given 
elsewhere, assigned by the division engineer, who 
cannot have been greatly concerned to ascertain 
the facts about a dam no longer in use. The letter 
from the venerable W. HASELL WILSON, now Presi- 
dent of the Philadelphia & Erie Railroad, which 
appears elsewhere, gives some details as to the first 
break. 

The evidence of our old county map, and also a 
little tuft of water vegetation still remaining in the 
bottom of the reservoir, shows that the old break 
was not so extensive as to prevent the continual re- 
tention of a little pond 10 ft. above the present level 
of the water at the dam, The old culvert pipes also 
remained practically intact, although the culvert 
was in bad condition, and washed out at the lower 
end; and when the reconstruction of the dam for 
pleasure purposes was determined on in 1879-80, 
under circumstances explained in our following 
editorial, and which should be known to properly fol- 


cautious about the spillway area instead of more so. 

The wreck bears plain evidence as to the 
manner of closing the old culvert gap. A row of 
very flimsy and poorly driven hemlock plank 
sheet-piling, in a double layer, was driven across 
the opening, under about the middle point of the 
wet slope, as indicated in Fig. 3, the remains of the 
old pipe culvert being at A. This pipe culvert, by 
the way, appears to have been a very carefully 
built structure, of cut stone, with heavy stone 
blocks, having five almost semicircular rests cut in 
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water leaking through than was healthy for a dam. 
We could gather no evidence that this leakage had 
been increasing until just before the break. Dur 
ing reconstruction and just after it, leakage was 
heavy and gradually decreased. A large amount 
of hay and straw was used to stop these leaks, 
which in itself was not improper. As an evidence 
of how the reconstruction work was done, however, 
it is significant. 

As to the earth in the rammed benches, we should 
judge it to be fairly good puddling material, but 
hardly of the best class, not being quite clayey 
enough. It seems to have stood well, and had the 
whole dam been constructed and 
similar rammed layers, the disaster might have 
been greatly alleviated, but still hardly avoided. If 
in addition the lower slope had been 2 to 1 instead of 
14g to, 1 with a heavy riprap all over it, as still re 
mains on the end portion which is very heavy and 
good water might have run over for some little 
time without destroying the dam, except for the 
sag in the crest. 


reconstructed in 


As to that sag: In our elevation, Fig. 2, we out 
line the evidence from which we draw the grave de 
duction that the center of the crest was little if 
any more than 4'9 ft. above the bottom of the spill 
way. Ourstudy of the structure led to these con 
clusions as to this vital question: The crest origin 
ally was 8 ft. above the spillway (by which we mean 
in all cases the bottom of the spillway), The bulk 
of the earthwork having been done in 1840 ($80,000 
had then been expended), and the dam not com 
pleted till 1852, it had ample time to settle. From 
1852 to 1858, the dam was in care of the State and 
probably well maintained, but possibly there might 
have been a slight central settlement even then. [n 
1862 the break occurred, and from 1858 to L880, or for 
22 years, the dam was wholly uncared for. During 
this period, by wash alone, the crest would lose con 
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Fig. 8. View of Spillway from Below. 
(Taken from the point D, Fig. 3.) 


them to carry the pipes, these rests being 6 ft. 
between centers longitudinally. 

About 14 of the old hemlock sheet piles still re- 
main, and are faintly visible in Figs. 6 and 9. Of 
these, two or three were 144 ins. thick and the rest 
2ins. They bore no evidence at the top of having 
been very solidly driven, and in fact such planks 
cannot be solidly driven and hold together. It was 
through this part of the dam that there was a good 
deal of continuous leakage. The old Dutch farmer 
who lives just below the dam told us that there was 
always a small stream of water coming out below 
thedam. He apparently spoke relatively to the 
natural flow, however, which is pretty large, and 
we should judge that there was always far more 


siderable, height and naturally more near the 
center than at the ends. We judge that by 1880 the 
crest had substantially the same dip that if has 
now, which is about 134 ft. (7 ft. to 544) in a distance 
of 305 ft. The dip would not attract an unprofes 

sional eye: the crest still looks level, and good 
enough to work to for reconstruction; although the 
dip is clearly discoverable in Fig. 9, which was 
taken by a small camera resting directly on the 
crest of the opposite bank. Everything indicates 
that the northeast bank still remains substantially 
unchanged since original construction. The washed 
out portion was probably restored in 1880 working 
to the old top asagradeline. If so, the grade of 
the old portion, prolonged to the center of the dam, 
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volume sufficient to destroy the dam without hurt- 
ing or touching this slight mound. Had there been 
any water running over at a level high enough to 
cut it away at the end, it would all have gone away 
by quick abrasion, since it bears no marks of hav- 


children playing there. It is about 6 to 8 ins. high, 
and 12to 18 ins. wide at the largest end, near the 
break, tapering out to nothing in a distance some- 
what over half the length of the remaining bank, 
It is very irregular, and its total contents, calling it 


would give less than 4% ft. above spillway at the 
center; but allowing this not to have been done, 
the new work was comparatively carelessly and 
loosely built. It would, therefore, settle while the 
old part did not, and its settlement would not be 
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Fig. 9. View of Northeast Remnant ot Dam, taken from the Level of the Crest at Southwest Bnd. 
[The point G, Fig. 3, The dishing of the crest is clearly evident in this cut.] 












noticed, because the crest line would simply prolong 
the old lines. 

That this was substantially the case seems to be 
proved positively by another fact. A foreman and 
25 men were employed for hours before the break, 


a triangular pyramid with 8 x 18-in. base and 150 ft. 
long, is less than & cubic yard. It would not take 
25 men long to throw up this embankment, which 
is faintly indicated in Fig. 9, and was barely dis- 
cernible in the photograph from which Fig. 9 


ing been solidified or smoothed over by the flood at 
all, and when wet must have been a mere loose 
heap of mud 

From this our conclusion is that the top of the 
sheet of water which destroyed the dam was at no 
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Fig. 10. View of Southwest Remnant of Dam. 
(Taken from the point F, Fig. 3,] 









trying to save the dam. They plowed furrows on 
the lower edge of the southwest crest, and used 
the material to raise the crest by a temporary 
bank. This bank at least would be level, because 
they had the water to give grade. On the north- 


east end,tbhere was and still is (if it has not been 
removed) a remnant of this bank, in a rough little 
mound, which looks as if it had been made by 


was prepared. What were the gang of men doing 
with the rest of their time? They now say the 
mound was 12 to 18 ins. high in the center of the 
dam, but their memory is evidently not clear; it 
might have been considerably more or less than 
this. Be this as it may, the fact remains that 
water ran over the dam in a broad sheet for two 
hours before its final and sudden collapse, and in 





time sensibly higher than the base of this remnant 
of embankment, which is at the level of the crest 
at F, or about 53¢ ft. above the bottom of the spill- 
way. As the sheet of water must have been at least 
a foot thick todo the work it did in the time it 
took to do it, the resulting conclusion is obvious. 

In Figs. 7 and 8 we show the spillway from two 
points of view; the most important, of course, is 
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Fig, 7, which shows how the spillway had been ob- 
structed. The bridge had been built to carry a 
driveway over, as also the lower bridge near the 
point D, Fig. 3. Attached to the posts of the bridge 
were, first, a row of iron gratings to serve as fish- 
guards, and secondly a floating 8 x 8 stick, armed 
on the corners with a double row of nails, to serve 
as additional fish-guard, and keep fish from jump- 
ing over. The fixed grating was 18 ins. high, rested 
on a wooden sill projecting about 2 ins. above the 
floor of the spillway, and was made of }y-in. rods 
% in. apart fn the clear, or 144 ins. between centers. 
The floating stick was armed with an iron eye at 
each end sliding on a vertical rod attached to the 
bents of the bridge; so that it could rise and fall 
with the water level, floating in the water corner- 
wise. Another similar stick of an A form, braced 
across the angle, was arranged in front of the 
bridge in some way we did not clearly determine; 
possibly both sticks were all one exterior guard, 
and during the flood had broken loose or been cut 
loose, and knocked out one of the posts of the 
bridge, as our engraving shows. Some of the fixed 
gratings have been knocked down since the disas- 
ter, and do not show in our engraving, but they ex- 
tended clear across. There was also a number of 
finer wire netting guards, like that shown at the 
right of Fig. 7, which had apparently been placed 
above the fixed grating to further guard against 
the escape of fish, but were removed during the 
flood. The log in the foreground of Fig. 7 speaks 
for itself, but there were fewer small obstructions 
of leaves and brush in front of the gratings than we 
should have expected. What there was when we ex- 
amined the dam wasinsignificant in amount. The 
normal water stage in the spillway was indicated very 
clearly by water marks in the gratings as9 to 12 ins. 
above the bottom. The gratings were fixed and not 
swinging, as has been stated. We looked with 
care for some maximum water mark left by the 
flood, but found none, as is not unnatural, since 
lake water, even in floods, is clear. Had it been 
river water, there would doubtless have been clear 
marks. ; 

We estimate elsewhere the net rise of reservoir 
level caused by these spillway obstructions at one 
foot, and we do not think this estimate can be too 
high when we consider the probable great velocity 
of 15 to 20 ft. per second. 

Fig. 8 shows the lower part of the spillway and 
the excavated falls therein. Just below the fore- 
ground there was another and very high fall a little 
above the lower bridge, the abutment of which had 
been badly injured. It might have been injured be- 
fore, but it is more likely this was the severest flood 
to which it had been exposed, and that its injuries 
were recent. No part of the spillway visible in 
Fig. 8 has been widened since first built,if the moss- 
grown rock slopes overgrown with bushes and trees, 
tell the truth. The extreme upper end of the spill- 
way had been bell-mouthed about 10 ft., where the 
upper bridge crosses, apparently with the idea of 
counteracting in this way the loss of discharging 
capacity from the obstructions. In a senseit would 
do so, but, as we have pointed out elsewhere, not 
witheut raising the lake level nearly as much as 
the same obstructions would have done in a nuar- 
rower part of the spillway, the only difference being 
that due to the smaller velucity required at the 
wider point for the same discharge. 

Figs. 9 and 10 sow end views of each end of the 
dam taken from the crest level of the opposite ends. 
Fig. 11 gives a view of the broken dam from the 
upperside. These views need no further comment 


or explanation than we have already given here and 
elsewere. 








THE USE OF METAL TIES on German and Prussian 
railways is noticeably falling ;off, according to our 
German exchanges. Some of the writers ascribe 
this to a desire on the part of the Government to 
favor the owners of beech forests; and in support of 
this note that, smce the discovery that treated 
beeck-wood made a serviceable tie, its consump- 
tion rose suddenly, in 1883-84, to 46,153. But it is 
also shown that but a small percentage of beech 
ties used in 1884 came from German forests. In 
1887-88 the consumption of metal ties on the Prus- 
sian railway systems fell off 7.86 per cent., and on 
German roads 7.13 per cent. from the consumption 
of 1886-87. It is estimated that in the last year 
about 1,800,000 oak and pinejor fir ties were im- 
ported into the Empire. 
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Fig. 3). 


Fig. 6, General View of South Fork Dam. 
[Taken from the point ©, 
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Dudley’s Track Inspection Diagrams. 


The accompanying large diagrams give an ex- 
ample of the track inspection records taken by Mr. 
P. H. DuDLEY with his ingenious track inspecting 
car, which we are satisfied has done great good in 
raising the standard of track on many roads. The 
ejection of paint on the precise poin, needing re- 
pairs is an entirely novel feature, and appears from 
experience to give quite accurate indications of 
real defects. No doubt occasionally spots not 
really defective are marked as such and really de- 
fective spots: missed; but all accounts agree, so far 
as they have come to our knowledge, that in the 
main the paint spots go where they ought to go. 
Mr. DupDLEY has labored many years and through 
many discouragements in perfecting his apparatus 
and we are glad to know that hislabors and studies 
have been of late years properly appreciated, and 
have brought their proper reward in much occupa- 
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Diagrams representing various details of each track, 
as obtained by mechanical inspection, are shown upon 
the engraving for each division. 

Rails on the track are found in quite definite forms as 
to their surface, due to permanent bend, which are either 
first, directly traceable to want of care in their manufac. 
ture, or secondly the bends acquired afterwards in the 
track*® 

The form of rails in the track isgenerally that of one 
of the types represented by cuts Nos, 7, 3, 2, and 1. 

Cut No. 7 represents the rails which are best finished as 
they come from the mills, and which are only found in 
the best-surfaced tracks. Cut No. 3 represents a poorly- 
finished rail, the surface being wavy or full of short 
kinks, and making a more unpleasant riding track than 
low joints. Many rails, especially on curves, wear more 
or less irregular on the surface, like cut No. 3, but the 
base is not so uneven. 

Cuts Nos, 2 and 1 represent forms of rails as acquired in 
service, Such forms are not as frequently met now in 
aggravated degree as a few years since. 

Cut No. 4 shows, to some extent, the characteristic de- 
tiections or undulations which even the smoothest rails 
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Fig. 7, Fourth Form; Best Condition of Track. 


tion. The very great effect which such position re- 
cords as that which we reproduce are likely to bave 
in giving the interest and zest of emulation to the 
monotonous duties of the trackman is so apparent 
that it is ueedless to do more than refer to it. With- 
out some such system of inspection, it is a difficult 
thing for a man to keep. enthusiastically in- 
terested in perfecting track which he does not ride 
over, on $45 a month or so. The interminable labor 
of keeping up what is continuously running down 
is one, which from its very nature, tends to create 
a certain apathy, in most of the section foremen at 
least. Those who stand high enough to aspire to 
a roadmastership may persevere, and there is per- 
haps no class of men who have more of the spirit 
of fidelity for its own sake than the humble track 
foremen, as the late CHARLES LATIMER {was fond 
of asserting. Nevertheless, every man, to do his 
“level best,’’ needs the double stimulus of prob- 
able credit for good work, and probable discredit 
for bad; and this the track inspection appara- 
tus gives. 

The diagrams which we reproduce are accom. 
panied by the following ‘‘General Explanations,’’ 
which save us the need of further comment. A 
communication from Mr. DUDLEY im another col- 
umn is also of interest in this connection. 


assume under the wheels of locomotives and cars, due to 
looseness, unequal bearing on all the ties, and want of 
stiffness in the section of the rails, The magnitude of 
the deflections is least on the 72-lb. rails. It slowly in- 
creases with the age of service of the rails, from thé fact 
that stiffness of the rails is decreased by the loss of metal 
from the head and base. 

From the above it will be readily understood that the 
undulations of the rails in the track may be due to one or 
a combination of several causes, to wit: 

Short bends in the rails from the mills. 
Roughness of the rails from unequal wear. 
Long bends in the rails. 

Low joints. 

Deflection of loose rails, worn joints, and ties. 
Rails cutting into the ties, 

On the large diagram the “ Condition of Track” line 
for each inspection represents the average sum of all the 
various undulations of the rails per mile, and, as it is 
relative to acommon base line, also shows the comparison 
of one mile with another, 

The average condition of each mile is indicated by the 
horizontal line, which is crossed or touched by the “ Con- 
dition of Track” line in the center of the space for the 
mile. 

Lines marked “ Age of Steel” for each mile give its 
length of service, each horizontal space representing one 
year. 

Line marked “Percentage of Tangent and Curve” 
shows the approximate alignment of both tracks per 
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mile. The percentage of tangent is marked on the left 
side of the space for the mile, and that of the curvature 
on the right side, Each horizontal space represents 1) 
per cent. for the mile. 


Line marked “ Profile’ shows the gradients of the road 
and is common to both tracks, though ascending grade. 
on one track are descending upun the other and pic, 
versa. 


Lines marked “ Gauge of Track ” read do wnward from 
the base (70th) line, and show the amount the track is out 
of gauge, each horizontal space representing one-tenth of 
oneinch; a point projecting below the general average 
indicates that on some curves two or three rails are 
much wider than the rest, and usually will be found on 
the lower rails. 


Lines marked “ Side Irregularities of the Rails,” just 
above the base line described, represent the side irrey 
ularities of the rails,each horizonta! space representing 
one-tenth of oneinch. This line reads from the highest 
point in the center of the space for the mile. 

Three spaces are about the best results which can be 
attained, 


Se as 
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The track gauge {should be frequently applied to the 
track, especially on curves. 


ELECTRIC TRAMWAYS AT FACTORIES.—A need of 
better facilities for handling supplies, etc., in large 
manufacturing establishments has led to the adop 
tion of tramway cars propelled by electric motors. 
As many large mills are supplied with electric light, 
the use of this system will probably be greatly ex 
tended. The Thomson-Houston Co. has equipped 
several tramways of this sort, and has contracts for 
others. At the works of the company at Lynn, 
Mass., an electric car is used for moving heavy ma- 
chinery to different parts of the works, and enables 
such heavy pieces to be moved with greater ease 
and in less time than by any other system. The 
car has two 3 H. P. motors and can take a load of 
5 tons up a grade of 13 per cent., or 8 to 10 tons ona 
level. Power is taken from an overhead wire from 
one of the generators in the factory. 


A copy of the special edition of Le Figaro 
printed among the clouds in the Eiffel tower shows 
that Mr. H. KARLEs, of Milwaukee, Wis., was the 
first visitor to ascend the Eiffel tower and record 
his name in the Wg visitors’ book after M. 
EIFFEL and M. SAUVESTRE, the architect, had 
opened it. 
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The Water-Works Dams of the United rubbie masonry in cement. The dam is ™ ft, high, 
States. 740 [t- long, 50 it. wide on top, and aso ft. wide at the 
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a long list of others for irrigating, 


hy ae | —-+ i. 


Inthe midst of the present excitement and interest 
in regard to dams, the following complete list (as we 
believe it to be) of all the water-works dams in the 
United States of 40 tt. in height or over, with de- 
tails of their design and construction, will be of 
interest. We abstract the list from our “‘ Manual 
of American Water Works,” and may have made 
some omissions, while the details have been much 
condensed. The dams of this height are much 
fewer in number than would be supposed, number- 
ing only 34in all. Had we included reservoir walls 
of over that height, asin strictness we should, the 
list would be longer, but, after all, not much longer. 
Of course, besides these water-works dams, there is 
canal, and manu 
facturing purposes which would swell the list 
greatly, but these will suffice as au indication of 
practice. The water-works dams 40 ft. high or 
over may be thus summarized : 


Dames, 40 ft. high or over. 


Earth, 23; Masonry, 7; Concrete and masonry, 1; not 
given, but almost certainly earth, 3. Total, 34. 

Of the 23 earth dams there are with masonry core, 8; 
puddle core, 6; not given, 10. 

In addition we summarize the following dams be- 
tween 34 and 40 ft. high: 

Earth. 6; Masonry,2. Total,7. Of the 6 earth dams 
there are with masonry core, 2; puddle core,1: not 
given, 3. 

The list in detail is as follows: 


Cambridge, Mass,— Earth, with masonry core; 1,100 
{t. long and 8 ft. high. Impoun4s 5,375,321 galls. 

Fitchburg, Mass,—Scott Dam.—Earthb,with heart-wall 
of rubble masonry and cement; originally 46 ft. high, 
but raised since, increasing storage capacity of reser- 


~ voir from 109,000,000 to 210,000,000 galls, 


Overfall Dam.—Earth, with heart-wall of stone 2 ft. 
thick: 42 ft. high by 400 ft. long. This, with another 
dam, 22 ft. high and 1,000 ft. long, impounds 60,000,000 
galls, 

Springfield, Mass.—Cherry Valley Dam.—Earth, with 
heart-wall of rubble masonry, 18 ins. thick, extending 
for 1,297 ft. The heart-wall comes within 2 ft. of the 
surface of the bank, and is protected from the frost by 
a dry rubble wall extending Cown its sides for 2 It. 
Dam is 39 ft. high above natural surface at highest 
point, but for 1,521 ft. its height varies from 3 to5 [t. 
Inner slope is covered with rubble paving, 12 to 29 ins. 
thick, with interstices filled with blue clay. 

Pawtucket, R, I.—Diamond Hill Dam.—Earth, with 
heart-wall of rubble masonry, decreasing by steps 
from thickness of 7 [t. at bottom to 3it.attop. Where 
rock bottom was not found, a concrete foundation was 
put in for the heart-wall. In some parts two rows of 
4-in. pl.nk were driven beneath the concrete, to bard 
gravel, and two rows of 2-in, plank on each side of the 
eoncrete. The heart-wall has 10 ft. of puddle against 
the reservoir side. The greatest height of the dam is 
45 ft. and it is 1,050 ft. long. and 27 ft. wide on top. 
The outer siope is 14 to 1, grassed ; inner, 2 to 1, paved. 
There are two spill-ways, one being 30 ft. long and 6 ft. 
d-ep: the other consisting ot 6 openings, each 5 ft. 
wide by 4{ft, high, with 2 ft. of stone between. The res- 
ervoir formed by this dam has a capacity of 1,600,000- 
000 galls. 

Hartford, Conn,—Earth, 53 [t. high by 782 ft. long, 
with puddle heart-wall. A dam «af these dimensions 
was carried away in 1867, the failure being due to the 
giving way ofa partially finished dam above. The 
dam was rebuilt, but the exact dimensions are not 
given. Impounds at least 145,000,000 galls. 

Dam No. 4.--Earth. 42% ft.. high, 560 ft. long at top 
and170 atbottom. Has puddle foundation in center, 
25 {t. wide, and carried to rock, 19 ft. below bed of 
stream. Inner slope is 3 tol, covered with 30ins. cf 
tiprap; outer, 2to 1, sodded. 

New York, N. Y.—Croton Dam.—Is 434 ft. long, 284 ft. 
being of masonry and the remainder of earth. The 
height is about 40 ft. The foundation of the dam con- 
sists of two lines of stone-filled cribs, with 10 ft. of 
conerete between them. The down-stream tace is 
curved, and feced with granite. Asmall crib dam 300 
ft. below forms a basin, which serves as a cushion to 
bresk the fall of the water. The tack of the dam is 

filled with earth. Impounds 5,000,000,000 galis. 

Boyd’s Corners Dam,.—Concrete, with facings of 
cut stone and with concrete foundation. The dam is 
78 ft. high. above rock foundation. It is 670 ft. long at 
the tof, and 425 ft. at the top of the econerete founda- 
tion. The thickness at the top, exclusive of copiug, is 
8.6 ft. The up-stream face is vertical, and the otter 
hasa batter of 1to2}. The waste-way is cut through 
the rock at the end of the dam. The dam impounds 
2,727 ,000,000 galls. 


Middle Branch’ Dam.—Eerth, with > heart-wall of 


widest part. The heart-wallis sft. thick, save at the 
bottom, there it increases toisft. Theinner slope is 
5tol.,and the outer 3to1. The inner slope is rip rap- 
ped toa depth of 3 It. with rubble in cement Tm- 
pounds 4,004,000,000 galls 

Norwich, N, Y¥.—Earth, 40 ft. high, 323 ft. long. Has 
puddle heart-wall, With cross-walls of conerete at base 
of puddle. 

Oawego, N. Y¥.— Probably of earth; 60 ft. bigh, with in 
ner slopes 2) to 1, and outer, 2to1. 
galls. 

Sherburne, N.Y. 


Im pounds 30,000,000 


Earth, with puddle heart-wall; 
40 ft. high, and has masonry waste weir 40 ft. long. In 
ner slope is 2} to 1, with 20-in. of riprap; outer, 2 to1. 
Impounds 10,000,000 galls. 

Troy, N. Y.— Earth, with puddle heart-wail; 49 ft. higt 
270 ft. long on top, and has overflow eutin rock south 
of dam. Inner slope is faced with 18 in, of stone. The 12 
and 20 in. pipes beneath the dam were first laid in a 
trench in the rock, but in 1870 a brick culvert was built 
for them 

No. 2.—Earth, 43 [t. higp, with puddie heart-wall, 20 
ft. thick at bottom and 16 at top. 
the dam are laid in a brick eulvert. 

Utica, N, Y¥.—Prohbably of earth, 5 ft. bigh. 

No, 2.—Probably of earth, 70 ft. high, 300 ft. thick at 
bottom, and 20 at top. Impounds 250,000,000 galls, 

Waverly, N. ¥.—Earth, 50 ft. high by i50 ft. long 
with masoury heart-wall 8 ft. thick. and 35 ft. high 
Outer slope is 1} tol; inner, 2to1, Impounds 58,009,000 
galls. 

Orange, N. J — 


The pipes beneath 


Farth, 40 ft. high and 875 ft, long, with 
stone heart-wall. Im pounds 375,000,000 galls, 

Baltimore, Md.—Lake Roland Dam.—Rubble ma- 
sonry, faced with cut stone; 40 ft. high, and has an 
overflow 120 it. long, flanked by wing walls6 ft. higher 
Founded on rock, backed with earth, has vertical back 
and eurcved face. 

Druid Lake Dam,—Farth, 119 [ft in middle, with 
puddle heart-wall 36 ft. thick at bottom, carried down 
12 ft. below the natural surface where it is founded on 
rock. The heart-wall has acore of rubble masonry in 
eement, 5 ft. high and from 2 to 4 ft. wide. The inner 
slove is faced with riprap of large stone, !aid with 
some core, extending from 2 ft. above to 10 ft. below 
high water. The greatest depth of water is 63 ft. Ca- 
pacity. 463,000,000 galls. 


Petersburg, Va.—Stone. 40 ft. high, and 40 ft. thick 
at bottom and 5 at top. Impounds 2,600,000 galia. 
Atlanta, Ga.—FEarth, 55 ft. high, and 214 [t. long, 


with puddle heart-wall 20 ft. wide at the base, 6 at the 
top, and 59 ft. high, being carried below bottom of dam. 
Upper slope is2to1;lower ito 1. [mpounds 2 
galls. 

Covington, Ky.—Three earth dams, forming settling 
and distributing reservoirs. Earth, with a height of 
about 40 ft. Inner slopes are 3 to 1, puddled; outer, 1 
to1. The pipes beneath the banks are laid ina stone 
eulvert. Combined capacity, 84,500,000 galls. 

Cineinnati, O.—Eden Park Daim,—Masonry, 119 ft. 
high, 1,251 ft. long, 48's ft. wide at its base, 25.8 ft. at 
bottom of reservoir, and 22 [t. wide at top. The 
effluent pipes are laid in a brick tunnel. Capacity, 100.- 
000,000 galls. 

National City, Cal.—Sweet 
masonry in Portiand cement; 98s ft. high, 46 ft. thick 
at bottom and 12 ft.attop. Of curved type, with radius 
of 213 ft.; 360 ft. long on crest, Impounds 6,000,000,000 
galls. 

Oakland, Cal.—Farth, 30 ft. high, 300 ft. long, and 
310 ft. wide at base. Impounds 5,000,000,000 galls. 

Redland, Cal,— Bear Valley Dam.—Granite masonry 
in cement; 64 [t- high. 300 ft. long, 2 ft. thick at base 
and 1% [t. at top. Curved type, with radius of 235 ft. 
Impounds 10,000,000,000 galls. 

San Francisco, Cal—Pilarcitos Creek Dam.—Earth, 
9% ft. high, 640 [t. long, 26 ft. wide on top, with slopes of 
3X and2%to1. A trench was dug below the bottom of 

he dam to solid rock, 26 ft., and filled with puddle. 

After the reservoir was filled a leak appenred. A shaft 
was sunk through the bank for 80 ft. to the rock, which 
was found bad at this point. The bad rock was re- 
moved, and the space filled with puddle, which made. 
the dam tight. Impounds 1,080,000,000 galls. 

Dam on San Andreas Supply.—Earth, 40 ft. lony 
93 ft. high, and 35 ft. wide on top. A trench was dug 
tothe rock below the bottom of the dam, 47 ft., and 
filled with puddle. Impounds 7,000,000 galls. 

Vallejo, Cal,—Earth, 40 ft. bigh and 300 ft, long. The 
original plan was for adam 70 ft. high. 

Virginia City, Nev.—Stone, 40 ft. high and 170 {t. 
long. 

In addition to the above there are somewhat smaller 
dams at the following places, as described: 

New Haven, Conn,—Heavy masonry, 38} ft. high, 50 
ft. long, from 3 to 6 ft. wide on top and 27) [t. at bottom. 
It is backed with 8 ins. of concrete from rock founda- 
tion to water level, and against this there is a gravel 
embankment 20 [t. wide at the tcp and 100 ft. at the 
bottom. 


50,000,000 


Water Dam.—Rubbie 
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Elmira, N, ¥.—Earth, 36 ft. high, 1,100 ft. long, 10 ft. 
wide on top, and is paved with stone on inner slope 
Im pounds 100,000,000 gulls. 

Goshen, N, ¥.—¥Earth, 37 ft. high, 260 ft. long, and 12 
ft. wide ontop. Impounds 46,000,000 galls. 

Kingston, N. Y.—Earth, 35 ft. high, 195 ft. long, with 
heart wall of masonry founded on rock. 

Pottsville, Pa,—Earth, 35 ft. high, 1,300 ft. long, 40 ft. 
wide on top, with slopes of 2 and 2} to 1. 

Baltimore, Md.—Gunporwder River Dam; stone, 34 
ft. high at overfall, and 8 ft. higherat wings. Overfall 
is 300 ft. long, and wings extend some distance farther. 

Newport, Ky.—Earth, 35 ft. high, with stone paving 
on the slope. The full capacity of the dam is 45,000,000 
gzalls., but in June, 1875, it suddenly emptied, owing to 
breakage of drain pipes; later, the effluent ripes set- 
tled, causing leakage, and the embankment slid in. 
Owing to these troubles, and others, only 16 ft. of water 
is now stored. 

Moncton, N, B.—Farth, founded on solid rock ; 35 ft. 
high and about 400 ft. long, with puddle core 15 ft. wide 
at bottom and 10 at top. 


Safety Lock for Split Switches. 

The accompanying engravings show the general 
plan and details of acam lock for split switches, 
which is used on the Lehigh Valley Railroad on all 
facing point switches on double track, and on all 
switches on single track. The device is so simple 
in its details and so fully shown as to need little ex- 
planation in addition to the drawings themselves, 
but it is an excellent detail, which is giving entire 
satisfaction on the Lehigh Valley road, and de- 
serves wider use, The padlock which is attached to 
the switch is, as may be seen from Fig. 1, attached 
to the lever which moves the locking rod carrying 
the cams, so that the switch cannot be locked with 
the padlock unless the cams are in position. These 
cams, in turn, cannot be brought into position un- 
less the point rail is close against the main rail, and 
when they are in position hold the point rail posi- 
tively locked, so that by no possibility can it be mis- 
placed even if a derailed wheel breaks the main 
switch rod. The cam lock is not used on trailing 
points, for the evident reason that it is better to 
leave the points free to move in case of a train run- 
ning through the switch while misplaced. Locks of 
this general nature are nearly always used with in- 
terlocking apparatus, but are the exception with 
independent switches. 


The Lion of the Paris Exhibition. 


A eorrespondent writes us as follows concerning 
the Paris Exhibition : 

Undoubtedly the most attractive feature in con- 
nection with this vast world’s competition is the 
famous Eiffel tower. 

Upon it daily turn the eyes of almost half a mil- 
lion of people, from nearly every country under 
the sun, among whom may be found men hold- 
ing the first rank in art and science in their 
respective nations. Among this immense concourse 
of people, in operative and scientist alike, there is 
one feeling in common,—that of admiration for the 
structure, and astonishment at its stupendous 
height. 

It is indeed a marvellous structure, bold in 
conception, chaste in design, and daring in exe- 
cution, yet, withal, it does not impress one with the 
feeling of stability and permanency, its spiderlike 
ironwork having quite the? opposite effect. It is 
undoubtedly a daring departure from the generally 
accepted rule by which materials are proportioned 
to the heights, sections, and conditions of the struc- 
ture in which they are to be employed. The iron- 
work entering into the Eiffel tower is said to ex- 
ceed 7,500 tons; yet when its enormous base, though 
perforated at right angles with stupendous arches, 
is taken into account with its height, the quantity 
seems to err on the side of scantiness, and I am 
strengthened in this view by the experience I have 
had in ascending to the second stage of the tower, 
and descending from it, to-day. 

At eleven o’clock this morning the tower was 
thrown open for the first time to the inspection of 
visitors, but permission to ascend was limited 
to the second stage, beyond which no one was per- 
mitted to pass. This stage or gallery is only 115 
metres from the ground, and is from its situation in 
respect to the supports perhaps the strongest point 
in the whole structure, and it may be correctly said 
that the tower proper only commences here. This 
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will be readily understood from the diagrams that 
I forward to you and which you may consider 
worth reproduction. The visitors were obliged to 
ascend by the stairs,darting backward and forwards 
through the tangled maze of lattice girders which 
form the struts and stays to the main angle pieces 
and body of the work. The lifts which are to be 
used for the purpose of ascending and descending 
are not yet in readiness even for the second stage, so 
that for some weeks to come the preparations to en- 
able visitors to reach the top will not be effected. 
Although great curiosity was manifested by the 
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in less than half an hour afterwards were well pat- 
ronized. But the most extraordinary occupant of 
this gallery is the enterprising Figaro. Here, at an 
elevation of 115 metres or 376 ft. from the ground, igs 
a staff of compositors, stereotypers, and machinists, 
with engines dashing off at full speed the news of 
the hour, soon to be despatched for distribution 
among the anxious crowds patiently waiting below. 
I presented my card to the manager, and was 
courteously handed one of the first copies of the first 
issues of Figaro in the clouds, which I enclose to you. 

The publishers of the Figaro opened a handsome 


Safety Lock for Split Switch, Lehigh Valley Railroad. 


public to explore the mysteries of the Eiffel tower, 
still many were deterred from making the ascent by 
reason of their having to ascend to such a height 
on a comparatively unprotected stairway. The 
stairs were railed in sufficiently high to pre- 
vent people from falling, though the view to 
the bottom was scarcely anywhere interrupted 
I ascended the stairs to the first stage, which is an 
immense balconied gallery,occupied by cafés, photo- 
graph stores, restaurants, etc. During the time 
that I remained on this gallery a good many people 
arrived on it, and I made my ascent to the second 
stage. 

1 was followed by some forty persons, and for the 
first time I began to realize that their regular tramp 
on the stairs caused a certain amount of vibration. 
Having reached the second stage I found, as on the 
first one, cafés, etc., ready for making a trade which 


register in which the visitors to the towerare to in- 
scribe their names. Among the first—perhaps the 
very first of the names in this book is your correspon- 
dert’s. I walked about this gallery for about three 
hours viewing the unparalleled beauties ot the pan- 
orama which surrounded me on all sides, and then 
descended. The gallery, notwithstanding that 
there were over 200 persons moving about on it at 
the same time, I found it to be almost absolutely 
rigid. 

I descended the stairs, which alternate in straight 
flights and winding spirals respectively. 

This system is rendered necessary to accommo- 
date the convex course of the outline of the inside 
of the structure. 

A good many persous were descending with 
me, and I paid particular attention to the effect 
that their movements would have on the stairs. 
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The effect of the moving pile of people was, on 
the straight flights, a tendency to swerve slightly 
from side to side, and on the spiral columns a very 
active vibration from top to bottom, in fact so much 
so that in one iastance some four persons before me 
actually shut their eyes and held on to the rail, be- 
lieving that the stair was about to give way with 
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them. Itis of course well understood that a num- 
ber of people exercise more weight in descending 
than in ascending, and it is to resist this affinity to 
the laws of falling bodies that the rigidity of a 
stairway should be calculated. But perhaps these 
stairs would have been made more rigid if it were 
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of the ironwork is about 322 ft. This Fléche is of 
cast iron beautifully executed, and the pieces fas- 
tened together with screw bolts and nuts. I have 
visited it on frequent occasions during the past 25 
years, to ascertain the effect of time upon it, I have 
ascended its spiral stairs from base to summit, and 
Ihave never been able to detect in it any defect 
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Fig. 11, View of Broken Dam from Upper Side. 


caused either by time or construction. On my way 
to Paris on this occasion, | was more curious to 
visit it and inspect it than on any other occasion, 
owing to my desire to bring it into comparison with 
the great Eiffel tower. I am not sorry for having 
done so, for the comparison has impressed me w 





The Belknap Combined Water Motor and Dynamo. 


contemplated to use them constantly as an ap- 
proach to the galleries, and the fact that the service 
is to be performed by lifts may explain their appar- 
ent want of stability. 

Before the Eiffel tower was erected, the highest 
iron building in the world was, perhaps, the Fléche 
on the cathedral of Rouen. The height of its top 
from the ground is 492 ft., but then the tower upon 
which it rests is of stone. The cast-iron pillars or 
supports of the Fléche descend through the grooves 
cutin the inner faces of the walls of the tower, a 
distance of about 30 ft., so that the absolute height 


the idea that for vertical structures of a certain 
class, cast iron is far preferable to wrought iron, 
though perhaps it may not be quite so economical in 
quantity and cost. The Eiffel tower is all wrought 
iron, of very slight seantlings, and is secured with 
rivets. One thing is certain, however, that it is an 
extraordinary departure from the beaten path, and 
the enterprise and courage of M. EIFFEL deserves 
that it should succeed to the utmost degree. 

DELTA. 


Paris, May 15, 1889. 







































Electricity from Water Power. 


The demand is great for some practical means of 
producing electricity from a power better adapted 
to the needs of small plants than steam, and it must 
be a power that will require little attention. The 
combined dynamo and water motor here illustrated 





and manufactured by the Belknap Water Moter Co., 
of Portland, Me., is claimed, with excellent en 
dorsement, to most efficiently meet these require 
ments. 


The moter is constructed on the principle of 
the turbine-wheel, with the dynamo on the same 
shaft. This arrangement has the important ad- 
vantage of getting rid of belt friction or other loss 
in transmission of power. The speed of this motor 
is great, and ‘it is thus specially well adapted for 
running a dynamo where high speed is an im 
portant requisite. The combination is compact and 
inexpensive, and is stated by users to be just the 
thing for lighting residences, stores, factories, halls 
churches and wherever an isolated, small plant is 
required. 
~ The same motor is also adapted for grocers’ use 
in grinding spices, coffee, etc., with an interchange 
able arrangement enabling it to be used either as 
an electric ora water motor. As a water motor, the 
consumption of water is very small. 


* THE EpISsON-SIMS TORPEDO, formerly known as the 
Sims, was recently tested at the proving ground at 
Willett’s Point, Long Island, and although only a 
dock trial was made, it was eminently successful. 
By the introduction of an electric motor, fed bya 
dynamo on shore through two wires which also 
serve to guide and steer the projectile, aspeed of at 
least 20 knots an hour has been reached. The range 
of the torpedo has been doubled. 


THE STEAMER Puritan, which is to ply between 
New York and Fall River, on the Old Colony line, 
made her trial trip on June 13. She is a larger boat 
than the Pilgrim, built by John Roach four years 
ago. The Puritan measures 420 ft. over all, and 
404 ft. at the water line. Her hull is 21 ft. 6ins 
deep and 52ft. beam. Her engine is a compound 
vertical beam engine with surface condensers, 
developing 7,500H. P. The high pressure cylinder 
is 75 ins. x 108ins. The low pressure cylinder is 
110 ins, x 168 ins. 
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Coming Technical Meetings. 


Engineers’ Club, Philadelphia, Pa.—Kegular meeting, 
June l5. Secy., Howard Murppy, 1122 Girard St. 

Engineers’ Society of Western Pennsyivania, Pitts- 
burg, Pa-—Regular meeting, June 18. Secy., 8. M. Wickersham, 
Penn Bidg. 

American Raliway Master Mechanics’ Association. 
The annual meetinug will be beld at Niagara Falls, N. Y., begin- 
nicg June 18, fSecy., Angus Sinclair, 140 Nassau St., New York. 

American Institute of Mining Engineers.--Next meet- 
ing at Denver, Co}., beginning June 18. Secy., R. W. Raymond, 
13 Barling Slip, New York City. 

Boston Society of Civil Engineers. — Regular meeting, 
June 19. Secy., 8. E. Tinkham, City Hall. 

New York Raliway Cilub.—Next meeting, June 20. Rooms 
113 Liberty St., New York City. 

American Society of Civil Engineers, New York.— 
annnal convention at Seabright, N. J., beginning June 20. Secy. 
John Bogart, 127 EK. 23d St. 

Master Car-Builders’ Assoclation.--The snnual meet 
ing will be held at Saratoga Springs, N. Y., beginning June 25. 
Becy., J. W. Cloud, Buffalo, N, Y, 

Civ! Engineers’ Association of Kansas. — Regular 
meeting at the Associatios library, Wichita, Jaly 3. ‘* Founda- 
tions,’ H. H. Jackman, Secy., J. 0. Hering, Main St. and Doug- 
las Ave., Wichita, Kan. 


Tue whole engineering profession is to be 
congratulated on the fact which we are en- 
abled to announce in this issue, and which we 
believe we were the first to discover, that no 
member of it, however humble, has a shadow 
of responsibility for the grave defects of struc- 
ture by which the Johnstown dam has sud- 
denly attained a fame second only to that of 
Vesuvius asa destroyer of life. That no en- 
gineer at all was employed, we did not dare to 
hope. It is truly amazing that there should 
not have been engaged, for a time at least, 
some young peg-sticker toset grade stakes, 
who called himself an engineer, andon whom 
the dread responsibility could now be shifted. 
In spite of our definite and authoritative infor- 
mation to the contrary, we shall not be sur- 
prised if our announcement of this fact, which 
we make in more detail in a following article, 
should bring out some claim that there was 
such a person employed for a few days. But 
even so, the essential fact will still remain un- 
challenged and unchallengeable, that no engi- 
neer of experience or standing, in responsible 
charge of work, however humble, lent any 
assistance in the plans for reconstructing the 
dam, or was asked to do so, and that no en- 
gineer of any kind was permanently employed. 
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No grade stakes were needed, for there was 
the old crest of the dam to work by; no slope 
stakes were needed, for there were the old 
slopes to line by; and no measurements of 
quantities, because the work was not done by 
contract, but by a contractor, on his own 
account, by ‘“‘day’s work.”’ As for paying for 
** judgment,”’’ the circumstances were peculi- 
arly such as to make the thought of it seem 
absurd. A man ofno experience in public 
works would not have dared to omit doing so; 
a man of more experience in hydraulic work, 
who knew what tricks water is capable of, 
would have been likely to call in the best 
advice he could get; but an old experienced 
railroad contractor, who had never (or 
“hardly ever’’) been engaged on hydraulic 
works, was of ail men the most likely to have 
that little knowledge which is proverbially a 
dangerous thing, and in this case has proved 
so terribly dangerous. Not all such contract- 
ors would have been misled by it, by any 
means, but a larger proportion of them than 
of almost ary other class would be likely to 
be so misled. 

THe fact thatno engineer at all was con- 
sulted as to the dam rather destroys the force 
of a moral which the Johnstown disaster 
would otherwise have for engineers,—that the 
profession as a whole has a deep interest in 
protecting itself from the disgrace which the 
incompetence of charlatans and ignoramuses 
may at any time throw upon it. Supposing 
that there had been a so-called ‘‘ engineer ”’ 
engaged, who could possibly show a sheep- 
skin conferring that title on him, what 
means would have remained to the profession 
asa body to disprove the charge which many 
newspapers have been quick to bring 
against engineers—that this disaster proves 
that they are unable to make any such 
work really safe? There is but one pos- 
sible means,—that engineers should them- 
selves assume part of the responsibility of 
deciding who is and who is not fit for ‘‘ re- 
sponsible charge of work’’; there is but one 
effective way by which they can certify to 
this fact,—by maintaining a national engineer- 
ing society, to which all reputable engineers 
are expected to belong, and by impressing 
on the public the importance of demanding 
such membership as one of the necessary 
evidences of fitness for specially responsible 
work. No absolute assurance that a man is 
really fit for it can thus be obtained, but the 
negative assurance that he is not conspicu- 
ously unfit will be fairly strong. Engineer- 
ing being a practical profession, for which 
no amount of book-learning alone can fit a 
man, it seems as if the existence of such an 
organization, which gives in effect a certifi- 
eate of graduation in the school of experi- 
ence by admission to membership, must for- 
ever remain the only effective channel for 
insuring at least a certain minimum of 
knowledge and experience in all engineers 
who are to be regarded as in good and regular 
standing. 


Tue American Society of Civil Engineers is 
such a national organization, or an excellent 
beginning toward it. We do not approve of 
many things in its organization and manage- 
ment, and have not hesitated to sayso. We 
think some considerable changes in both can- 
not be made too soon. Therefore, we cannot 
be supposed to be speaking in the interest of 
that organization as such, for which we care 
nothing, except as it subserves the interest of 
the entire profession; and the same is true of 
the vast majority of its membership. Until 
last year the Society had this very serious de- 
fect in its organization, that any five members 
who happened to have a grudge against an 
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applicant could absolutely prevent his admis- 
sion to the Society by secret black-balls. So 
long as this was so, the Society was not in a 
position to say that if any engineer did not 
belong to it, it was his own fault, and, conse- 
quently, it could not rationally demand that 
membership should be made one of the essen- 
tial evidences of good standing in the profes. 
sion. 

This is so no longer. An amendment passed 
last year, largely as a result of discussion in 
this journal, put a stop to secret black-balls. 
Any engineer in good standing, who has had 
the requisite exnerience,can now belong tothe 
Society if he will. All engineers should do so, 
joining in the junior grades, if they have not 
as yet the requisite qualiiications for the 
senior grade, and all should use their in- 
fluence to have membership in the Society a 
condition precedent to responsible public 
appointments at least, and so far as may be, 
to responsible private appointments also. As 
a large majority of our subscribers are not 
members of this Society, we may offend some 
of them by urging this so emphatically; but, 
if they will think the whole matter over, they 
will recognize the justice of our position. Re 
form the Society from within, by all means 
in some respects it needs it badly; but do not 
stand on the outside and growl. 


Qe 


Ir may seem somewhat a fine point that ex- 
perienced and eminent contractors, who may 
be of much greater average ability than the 
engineers under whom they serve, should 
be regarded as unfit for ‘ responsible charge’ 
of work like the reconstruction of the South 
Forks dam, especially if it be a work outside 
the line of their prior experience, when no 
one would think of offering such an objec- 
tion to a much younger engineer who should 
assume such responsibility; but consideration 
will show that there is a substantial reason 
therefor. The contractor’s whole life is spent 
in the effort to work cheaply, and he is free 
from all direct responsibility for the dosign 
and quality of the work. The engineer’s 
anxiety is always that, in design and execu- 
tion, the work shall be done well, with cost a 
minor consideration. The two are compie- 
ments and antitheses of each other, and 
are alike necessary for the successful conduct 
of publie work; but the mental habits of a 
lifetime cannot be changed in a moment: 
and hence, while an old engineer generally 
makes a poor contractor, an old contractor is 
still more apt to make a poor and dangerous 
engineer. For those lessons most impress 
themselves on our minds which directly con- 
cern us, The engineer is of necessity contin- 
ually studying ihe causes of and remedies for 
failures of work; he dreads of all things 
such failures of his own work. He studies 
with careful attention the failures of others, 
if he has anything of the engineer about him; 
and as he grows older invariably grows more 
cautious, and less inclined to take chances. 
Naturally, also, from his attention being con- 
tinuaHy fixed on this side of construction 
work, he gains a clearer grasp on the causes 
which lead to failure. The washouts, which 
mean only more profit in rebuilding to the 
contractors, mean mortification or even pro- 
fessional ruin to him. These causes tell upon 
a man’s whole nature in the course of years, 
and hence, while it is to the contractors that 
we owe most of our advances in cheap cun- 
struction, it is not without good cause that the 
public demands that an engineer shall be in 
charge of every work involving questions of 
public safety. 4 


Tue people in the valley of the Ohio are 
naturally alarmed at the possible effects upon 
their domestic water supply of the unrecov- 





SUPPLEMENT To ENGINEERING NEws. June 15.4 


H 


91 


CHAS. HART & SONS. LITH. 36 VESEY ST_N. Y. 








EN Tg 
ome mann f AY 


Tek 
tho eg J e) +—t 
BT She SS 


This map will be re-issued, corrected to 
date, at intervals not exceeding tweive months 
and as much oftener as the activity of construction 


terbora®? ae and number of changes may require 
5 EHARLESTON Subscribers and others will please promptly 
Y | 1a t 
A q j o j advise us of ail errors or omissions, as soon 
wc 
> \ i 


as detected. Al! our Progress Maps are kept 
D 


\ yr” | i i continuously up to date, and corrections are con- 


stantly making. 


a = = 


ENGINEERING NEWS 
SERIES OF MAPS: N°{° 


SOUTHERN STATES. 


COPYRIGHTED (987 BY ENGINEERING NEWS PUBLISHING CO 


78 77 


(Last preceding issue of this map was on December 3, 1887 





3 
if 
bi 





er 
Jc 
an 
on 
all 
of 

mi 
en 
gr 
res 
aff 
ev 
an 
mi 
is 


ab 


bli 
pli 


gh 


th 


June 15, 1889 


ENGINEERING NEWS 


551 





ered bodies still buried under the wreck at 
Johnstown and elsewhere, from the dead 
animals lying uneared-for in the water and 
on the banks, and from the scouring out of 
all manner of filth receptacles along the path 
of the flood. When all this contaminating 
matter is taken in connection with the pres- 
ent season of the year, there is doubtless 
ground for grave fears as to the combined 
result upon the public health in the region 
affected, and the best of reasons for taking 
every precaution possible in the use of water 
and employing the speediest means of re- 
moving the more dangerous.matter. But as 
is usual in such cases, the prophet of evil is 
abroad, and we hear the most dismal recitals 
of the “sweating sickness” of 1485, of the 
black plague of London, and even of the 
plague which removed 624,000 Hebrews in the 
Wilderness, coupled with the prediction that 
a similar fate awaits the people of the Alle- 
gheny and Ohio valleys, as a consequence of 
the Johnstown disaster. 

Burt it is just as well to look this thing 
squarely in the face and carefully weigh the 
conditions and possibilities before jumping at 
conclusions. Taking the direct path of the 
flood,we find one town, Blairsville,with a pop- 
ulation of about 1,600, taking its supply from 
the Conemaugh river, and DSelow it is Apollo, 
with 6,000 inhabitants, deriving water from the 
Kiskiminitas, a continuation of the Cone- 


maugh. ‘These two towns are certainly in 
danger. Coming to the Allegheny riyer, we 


have Freeport (2,000 inhabitants), Sharpsburg 
(5,000), Etna (4,000) and Allegheny City with 
80,000 inhabitants aud Pittsburg with 215,000, 
all taking water for domestic use from the 
river. This makes a total population of about 
313,000 that is liable to suffer in some degree 
from poisoned water. But onthe other hand 
it must be remembered that, below the mouth 
of the Kiskiminitas, the Allegheny isa great 
river, flowing from the extreme northern 
boundary of the State and navigable for small 
steamboats for a distance of 240 miles from 
its mouth, at Pittsburg. It is a river nearly 
300 miles long, with many considerable 
branches, and flowing rapidly through a semi- 
mountainous country. This river has been 
gorged by the same heavy rainfall that 
brought about the disaster at Johnstown, and 
for days has been pouring into the Ohio an 
enormous volume of water, washing away 
with it and further diluting with the greater 
volume of the Ohio river and its tributaries, 
the first and very dangerous scouring of the 
surface soil of the Conemaugh villages. That 
danger is then practically past for Pittsburg, 
Allegheny, and the other towns on the 
Allegheny river, and it is absurd to figure 
upon trouble from this cause at Cincinnati, 
as does a worthy doctor of that city. What 
remains to be feared is the effect of decaying 
bodies of man and beast, still in the wreck at 
the Johnstown bridge, and yet lodged undis- 
covered along the banks of the stream. No 
time should be lost in removing these, or the 
consequences to the survivors there may be 
as fatal in some respects as the flood. But it 
needs no outside warning to hasten work in 
this direction, and there is no doubt that every 
means possible will be used to remove the 
dead and protect the living. Briefly stated, 
the great danger from any epidemic is local 
in Johnstown and the immediate vicinity; 
the towns Blairsville and Apollo should fora 
time cease to use the river water; but as for 
Pittsburg, Allegheny, and in a lesser degree 
the other towns, as we pass below, the actual 
contamination of the river supply will most 
probably be so infinitesimal as to endanger 
the public health very little, if any at all. Asa 
river water supply is bad enough at the best, 


the addition of any contaminating matter can- 
not but make it worse, and hence the usual 
summer caution in the use of the water in 
question should be more carefully than ever 
observed. But beyond the ill-fated Cone- 
maugh region, we do not see the occasion for 
the great alarm pictured by some of our con- 
temporaries. 


| 


Ovr map ofthe scene of the Johnstown dis- 
aster in our present and last issue is the first 
correct one published, so far as we have ob- 
served, most of those which have appeared on 
the alleged authority of the ‘“‘Geological Sur- 
vey,” ete., having been very erroneous, espe- 
cially in showing the Conemaugh valley as 
nearly straight, when it has in fact some de- 
cided horse-shoe curves in it. We are indebted 
for the opportunity of presenting this map to 
the old established map firm of Gro. W. CoLton 
& Co., who very kindly unearthed for us, after 
a long search, an old and (as we have since 
ascertained on the ground) very accurate 
county map, published in 1867, and which long 
since went out of print. The well established 
reputation of this firm for accuracy in 
map-making first led us to seek for informa- 
tion among their records, and for our readers 
and ourselves we again return thanks for their 
courtesy in this matter and for the well-tested 
nature of the material furnished. The ‘‘Geo- 
logical Survey of Pennsylvania’ has not yet 
published a map of Cambria Co. 


— * — 


WE present with this issue Map No. 15 of 
our series, showing the progress of railway 
construction in all its stages in that portion 
of the Southern States lying south of the lati- 
tude of Richmond and east of the Mississippi 
river. The activity which our map and statis- 
tics show is very considerable. Indeed, at the 
present time the work of railway extension is 
more active in the South than in any other 
section of the country, with the possible ex- 
ception of the extreme Northwest. Owing to 
the pressure upon our space we are obliged to 
delay until next week an editorial review of 
the various enterprises shown on our map 
with the statistical summary of the work in 
progress in each State. The data from which 
our map and list have been compiled has been 
furnished us in almost every case by the presi- 
dents or chief engineers of the companies ; and 
much pains has been taken to present an accu- 
rate and truthful statement of each enterprise. 
We extend our thanks to the officials who 
have given us the data in regard to their re- 
spective lines and would request that notifica- 
tion be sent us of the further progress or 
cempletion of the work. 


nee po 


Tue late Gen. Jas. N. Moorneap, of whom 
we said, in our last issue, that he was “ stated 
to have been the engineer in charge of the re- 
construction of the South Forks dam,”’ proves 
to have been not an engineer at all, but avery 
prominent and successful contractor, and to 
have been connected, not with the reconstruc- 
tion of the dam at all, but simply with its 
original construction, in which the ruins yet 
remaining bear evidence that he did his part 
well and faithfully. We take this early oppor- 
tunity to correct, as prominently as possible, 
and we hope effectually, an injustice to a man 
no longer living. 











In direct and pleasing confirmation of 
late remarks made, pointing out the value of 
this journal to engineers seeking employment, 
we have now before us a letter stating that 
an answer to a ‘‘want notice’ has enabled 
our correspondent to connect nimself with a 
well-established engineering firm, with plenty 
of practice ahead, and further “to marry and 
settle down in a most desirable city.”” The 

# + 


writer further adds that * I may thank your 
journal also for saving me from a possible 
watery grave, as I left Johnstown only three 
months ago,.’’ While letters of this general 
character are not infrequent, our share in the 
immediate present of our correspondent is of 
too exceptional a nature to allow it to pass 
without comment. It is not often that any 
journal can claim to have had a considerable 
share in settling an individual pleasantly in 
professional life, enabling him thereby to 
marry, and finally to have been possibly in- 
strumental in saving his life. We certainly 
cannot promise as much to every correspon- 
dent, but we will always gladly do our share 
in presenting the chance of an equally 
good connection, and we do not doubt that 
our clients themselves can attend to the mar- 
rying part. 


The South Forks Dam. 


Since our last issue, by means of examina- 
tion and survey of the broken dam, by inves- 
tigation, and by inquiry of many different 
persons at Johnstown and Pittsburg, we have 
obtained all, or nearly all, of the essential 
technical facts relating to this structure, and 
have learned of some interesting and import- 
ant features which have not yet become 
public, the attention of the daily press having 
been as yet directed to the consequences of 
the disaster rather than to its underlying 
causes. The following information we have 
directly from unimpeachable sources, except 
as otherwise noted, but these sources of in- 
formation we are not in some cases at liberty 
to state. 

The original dam was designed and built, as 
stated last week, by the late Wm. E. Morris, 
Principal Assistant Engineer Pennsylvania 
State Canals, in charge of Western Division. 
He was an able and experienced engineer, and 
the dam, under his supervision, was thor 
oughly well built by the late Gen. Jas. N. 
MoorwHeEaD. It had nocentralcoresof masonry 
as the preliminary estimates indicated, but it 
was built in horizontal layers, thoroughly 
watered and rammed, riprapped on both 
slopes, and provided with an ample spillway 
through rock, and an arch culvert underneath 
it, through which ran five 2-ft. cast-iron pipes 
for discharging the water during the dry sea- 
son, into the South Fork, from which the water 
ran down in the river channel to feed the State 
eanal at Johnstown, 14 miles below by the 
river, which was the head of canal navigation. 


The canal, and the dam with it, were 
abandoned as public structures in 1857-1858. 


The first break, in it which occurred in July, 
1862, was caused by a defectin the foundations 
of the culvert, through which the'five 2-ft. dis- 
charge pipes were carried. This break did 
comparatively little damage, the reservoir 
having been only half full, and the discharge 
having been quite slow, wholly from the bot- 
tom, and choked from time to time by fall of 
material from above. So far as we can de; 
termine, it carried out only about half as 
much material from the dam as the last 
break, or about 50,000 cu. yds. There is great 
difficulty in determining with exactness the 
quantity of material carried out in the first 
break. Most of those who ought to know say, 
**150 to 200 ft. wide on top,” but then most of 
the accounts of the last break have called the 
gap only 200 ft., whereas it is actually more 
than twice that. No photographs taken after 
the first break are discoverable, but it is 
probable that the gap was smaller than the 
present one, especially on the upper side, 
where the remarkable benches of old work, 
still remaining after two break-aways, as 
shown in our illustrations, testify to the care 





po perma ae BPR NE YO PENG St 
'. rte siete sane te 3P - 


Pt ES ATES POE 


Tyetgnes a 


ate tet 8 ERE LO OR TE ETC ITE 


552 


ENGINEERING NEWS 


JUNE 15, 1885 


LL LLLLLLLL LLL LLL 


and thoroughness with which the original 
embankment was constructed, and rammed in 
regular layers. 


At the bottom of the old break, also, enough 
of the material remained to make a little 
pond about 8 ft. deep above the dam, which 
remained in this condition, unused, until in 
May, 1875, the property, consisting of some- 
thing over 500 acres. was sold to Congressman 
Joun Reitity. The lake itself was 400 acres in 
size, not 700 as has been reported. After hold- 
ing the property unused till 1879, Mr. Reriiy 
offered it for the sum of $2,000 to the late Col. 
B. F. Rorr, an old and successful railroad and 
tunnel contractor, and the originator of the 
South Fork Fishing and Hunting Club. Col. 
RourrF ipterested two other Pittsburg gentle- 
men in the project, and stated to them that 
the dam could be reconstructed for a sum not 
to exceed $1,500, and that ‘‘ he would take a 
contract to do it for $1,700.”’ 


On this basis the Club was organized, and 
for some time these three gentleman were its 
only members. No one of them is now con- 
nected with it. Col. Rurr’s idea had been to 
reconstruct the dam much lower, only 40 ft, 
high, but it soon appeared that to cut down 
the rock spillway would cost more than to re- 
construct the dam to its original height, and 
by the time this had been done the total ex- 
penditure, as shown by the pay rolls, had 
been slightly over $10,000, or about 20 cts. per 
cu. yd. There still remained to be done the 
riprapping the slopes and other miscellaneous 
work, as to which our information is less pre- 
cise, being only that it ‘*may” have cost $7,- 
000, but’ not more, bringing the total cost up 
to the very small figures of $17,000,which have 
been given on other authority in newspaper 
despatches. This work was all done in the 
summer of 1880. The original dam was es- 
timated to cost $188,000 and actually cost 
nearly $240,000, 


Col. Rurr engaged as foreman and super- 
intendent for this work a Mr. Epwarp Prar- 
son, of Pittsburg, a cousin of the present 
Mayor of Allegheny City. It is a general im- 
pression in the vicinity of Johnstown and 
Pittsburg, among those who know anything 
about it, that Mr. Pearson was the “ engi- 
neer’’ of the repairs, but this is incorrect. 
He is not and never has been an engineer, 
but after 1880 was employed in the local 
freight department of the Pennsylvania 
Railroad at Pittsburg, until he formed his 
present connection, which is with the firm 
of Haney & Co., general teamsters for the 
Pennsylvania Railroad freight department. 
We were also told that Col. Rurr was “the 
engineer,’’ but this statement also is incor- 
rect. So far as we can ascertain by diligent 
inquiry, he not only was never an engineer, 
but he had never been engaged, before this 
time, even as a contractor on water-works or 
dam construction. If he was ever so em- 
ployed at all, it would appear that it must 
have been to an unimportant extent. 


in fact, our information is positive, direct, 
and unimpeachable that at no time during the 
process of rebuilding the dam was ANY ENGINEER 
WHATEVER, voung or old, good or bad, known 
or unknown, engaged on or consulted as to 
the work,—a fact which will be hailed by en- 
gineers everywhere with great satisfaction, as 
relieving them as a body from a heavy burden 
of suspicion and reproach. The precautions 
taken against failure were only such as an 
experienced railroad contractor’s knowledge 
of hydraulic engineering indicated were ad- 
missible without further increasing a contem- 
plated investment of $3,700, which had to be 
increased at best by over $10,000. 

Information gathered for us by Mr. T. S. Mir- 
LER, M. E., of the Lidgerwood Manufacturing 


Co., who assisted in our surveys, corresponds 
with that gathered by us from other reliable 
sources, that the work of reconstruction was 
done with the slight care which the preceding 
facts make probable. The old material, which 
had caved in, and so lost its compactness, 
was left untouched; the top of the dam was 
worked down on to it; the old pipes and 
culvert, which still remained in somewhat 
injured condition, were covered over with earth 
and permanently closed, adouble row of hem- 
lock plank sheet piling being driven across the 
oldchannel. The water during reconstruction 
was carried across the dam in a board flume, 
which was raised from time to time as the 
work progressed. There was no careful ram- 
ming in watered layers, as in the first dam, 
although some say there was some ramming. 
There was much leaking during the process, 
and some tons of hay and _ straw 
were filled in. The dam was fizally made 
fairly tight, but there has always been some 
leakage at the bottom and of late years 
this has been increasing. The truth as 
to the exact amount of leakage is very diffi- 
cult to ascertain. The original crest height 
of the dam was decreased from one to three 
feet, and the spillway was shortly after ob- 
structed with gratings to retain fish, and a 
trestle bridge was built across the opening. 

Further details in regard to all these mat- 
ters are given in connection with our engrav- 
ings elsewhere. It may be that we are doing 
the reconstruction injustice, and if so we 
earnestly trust the facts will be brought out 
fully in the long, official investigation which 
is sure to follow. The great difficulty is that 
the work was done nine years ago, attracted 
no great attention at the time, and was not 
observed at all by any experts in such mat- 
ters of whom we can now find trace, and 
it is not easy to reconcile discrepancies in 
the statements of the different casual ob- 
servers. for example, one man, who ought to 
know as well as any one now living, assured 
us that rock alone was used in rebuilding the 
dam, the absurdity of which statement our 
drawings will at once make evident. The 
most telling fact to engineers, however, will 
be the certain one that the dam was rebuiit 
complete, except the riprapping, for the sum 
of $10,000, a fact which shows that no great 
amount of care could have been expended on 
the work. 

Negligence in the mere execution of the earth- 
work, however, if it. existed,is of minor im- 
portance, since there is no doubt that it was 
not a primary cause of the disaster; at worst. 
it merely aggravated it. The primary causes 
of the disaster were the lowering of the crest, 
the dishing or central sag in the crest, the 
closing of the bottom culvert, and the obstruc- 
tion of the spillway, all of which are il- 
lustrated and more fully described else- 
where. 


The changes in the conditions of safety re- 
sulting from these last named causes were 
most important. We still lack definite ev- 
dence as to what the original height of the 
crest was above the bottom of the spillway. If 
the evidence of Mr. W. J. McApine, confirmed 
by the Cuba dam, as elsewhere summarized, 
may be accepted, the original crest was 10 ft. 
above the bottom of the spillway. There is 
nothing in the situation on the ground to 
make this improbable, while much of the less 
valuable verbal testimony points in the same 
direction. In any case, the original crest 
must have been 8 ft. above the spillway. In 
the reconstructed dam the height of the crest 
at the ends of the dam was only 7 ft. above the 
spillway floor, which was further decreased 
by a sag in the crest to 5} ft. at the ends of 
the still remaining bank, and probably to but 
little more than 4 ft. in the middle of,the 


portion washed away. That such further sag 
existed is inherently probable from the eyj- 
dence of the remains, but it is proved to have 
existed by the fact that there is a low, taper- 
ing mound of earth about 8ins. high on the 
still standing crest, which is known to have 
increased on the part washed away to a4 
bank of considerable height, on which 25 men 
were at work for hours before the break. 


Again, the five 2-ft. pipés under the dam 
had an area of 15.7sq. ft. This would only 
amount to about 3 ins. depth across the spill- 
way, but the discharging capacity under 70 ft, 
head was at least 564 cu. ft. per second, as 
much as a weir 72 ft. wide could discharge it 
1.8 ft. below the reservoir water levels. 


As for the spillway, it was seriously ob- 
structed, as elsewhere more fully shown, (1) 
by a sili about 2 ins. high; (2) by an iron fish- 
guard 18 ins. high, composed of half-inch rods 
1}-1n, apart between centers, or only #-in. in 
the clear, which is close enough to readily 
catch leaves and fine brush ; (3) by an 8 x8 stick 
floating cornerwise, sliding vertically on 
a rod at each end, and armed with closely 
driven nails to keep fish from jumping 
over it; (4) by the posts of the trestle bridge, 
equivalent to closing about 6 per cent, 
of the opening; and (5), at the time of the 
break, by aragged piece of drift 10 ft. long 
and 2ft. in diameter, and some smaller ob- 
structions. These obstructions were placed 
at the head of the spillway, where it had been 
enlarged about 20 per cent. in width, appa- 
rently with the idea their effect would thus be 
eliminated ; but while it is true that they did 
not decrease the capacity of the spillway be- 
low, if running at a given depth, they did in- 
crease the necessary lake level, to give that 
depth, by an amount which, at the high ve- 
locity of nearly 20 ft. per second which 
then obtained, we should estimate as at least 
one foot. Various engineers whom we have 
consulted as good authorities on such matters 
estimate that the obstructions increased the 
lake level under the given conditions from 
6 ins. to 2 ft. Had the bridge and ail its ob- 
structing attachments been cut away in time, 
the disaster might possibly have been averted. 
There is no evidence discoverable that the 
water in the spillway below the bridge was at 
any time over 4 ft. deep, and this appears to 
have been the maximum possible without run- 
ning over the crest. 


Now, if we assume a2 per cent. hydraulic 
grade line in the spillway proper, after the 
obstructions at the entrance were passed, and 
compute the comparative discharge for the 
given cross-section for varying depths by Kut- 
ter’s formula,* we shall find the following 
striking contrast in conditions of safety : 

With the crest of the Velo- Areaof Discharge in 
dem above bottom of city, water cu.ft. per sec. 


spillway ft.per section fromspillway 
sec, sq. ft. and pipes, 


10 ft. 2 840 18,330 + 564 
8 ft. 2 655 14,300 +- 564 
soft. 18 375 6,700 + 0 
The first two lines represent (one or the 
other of them) the conditions which existed in 
the original dam. The last line represents 
the most favorable conditions which can have 
existed just before the dam broke; because it 
hardly seems possible that the center of the 
dam can have been much if any higher than 
4} ft. above the bottom of the spillway, and 
full credit for this height is given without any 
deduction for the loss of head by obstructions 
in the spillway, which we have estimated at 
1 ft. If we were to allow for this also, it would 
bring down the discharge to about 4,700 cu. ft. 
per second; and we very much question if 
there was much if any more water than that 
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going through the spillway when water began 
o run over the crest. 


Was there this amount of water to be pro- 
vided for? The ordinary flood discharge of 
the stream, according to the original reports, 
is nearly 2,000 cu. ft. per second. This.is ex- 
pressly described as a ‘‘ moderate estimate.”’ 
The rainfall appears to have been at least one 
inch per hour for several hours. To discharge 
j-inch per hour from the whole water-shed, an 
enormous but not unprecedented discharge, 
would require 9,690 cu. ft. per hour, which the 
spillway in its original condition would have 
discharged with ease without aid from theiron 
pipes under the dam. About that amount, 
probably, is what had to be taken care of. To 
raise the whole area of the lake 10 ins. per hour, 
which is the reported rate before the break, re- 
quired an accumulation of at least 4,023 cu. ft. 
per second. Really, it was about 4,500 cu. ft. per 
second, because of the greater area due to the 
high water. This, added to our estimate of 
4,700 cu. ft. per second of spillway discharge, 
gives 9,200 cu. ft. per second coming into the 
lake when the dam broke,—an estimate close 
enough for all practical purposes to the 9,600 
cu. ft. above. 


Such is the wretched story of this dam. 
Doubtless, further and more leisurely investi- 
gation will show details which need correc- 
tion, but in its substance we apprehend that 
this account will prove correct. Weare thank- 
ful that no engineer was connected with it 
or can be held in any manner responsible for its 
construction; and we may now add. in conclu- 
sion, that the same is true in substance of its 
continued existence. We have investigated 
carefully the various specific reports which 
have been made since the disaster, that the 
dam was periodically or cccasionally “ in- 
spected ’’ by engineers, but find no evidence 
that it was even once inspected or approved 
by any engineer commissioned for that pur- 
pose, who, by any stretch of charity, could 
be regarded as an expert. Inspection 
by local or junior engineers has from time to 
time been made, some approving, some disap- 
proving, but not one opinion that we can learn 
of, in favor of the dam, came from sources 
which would carry much weight in the pro- 
fession. Had there been any such, it would 
unquestionably have been at once published. 


The report that certain Pennsylvania Rail- 
road engineers ‘‘regularly inspected’”’ the 
dam is denied by a number of officers who 
should know, and we are satisfied it is without 
foundation, Mr. Joun D. Parke, Jr., it is true, 
who was in charge of the efforts to save the 
dam, is an engineer by education; but he is 
still a very young man, only a year or two out 
of college, and did about all that could have 
been done, except to clear away the bridge 
and its fish-guard attachments, which ob- 
structed the spillway. A man of great resolu- 
tion, self-confidence, and self-sacrifice might 
have diminished the disaster when he saw it 
was inevitable by cutting the dam at one end, 
first sending down warning that he was going 
todoso. This would have greatly decreased 
the rate of erosion, since there would have 
been only one side to erode, and that would 
have been in the more solid old work. 


But until the dam had actually broken, there 
could be no absolute certainty that it would 
break, and to certainly cause a minor disaster 
to avoid the chance of a greater one would 
require no common courage, even if at all 
justifiable. In this instance the course sug- 
gested would probably have saved a third of 
the property and nine-tenths of the lives, but 
the disaster would still have been a terrible 
one, for which probably Mr. Parke would 
at this moment be execrated throughout the 
Conemaugh valley. 


The Public Supervision of Dams. 


To the best of our knowledge, the State of 
Rhode Island has the most effective laws re- 
garding the safety of its many dams and re- 
servoirs, and the Commissioner of Dams of 
that State has done very good work in inspect- 
ing and reporting upon their condition. 
What the full powers of this Commissioner 
are, we do not now exactly know; but the 
seeming effect of his work is that those who 
own and control dams are more than ever 
careful of their condition and use every 
reascnable precaution to insure their stabil- 
ity. 

The State of Connecticut passed an act in 
1878 “To provide for the supervision of reser- 
voirs and dams,” but in the light of late 
events the sufficiency of this law is now being 
questioned. The act provided that the engi- 
neer member of the Board of Railroad Com- 
missioners and one civil engineer in each con- 
gressional district should constitute a Board 
of Civil Engineers, which should have the 
supervision of all dams and reservoirs ex- 
isting or to be constructed, the destruction 
of which might result in danger to life or 
property. This law compels all builders 
of new dams to submit their plans and specifi- 
cations to members of this board, who must 
examine the ground and approve or disap- 
prove the plans, inspect the dam during con- 
struction, and issue a certificate of soundness 
if all is right on the completion of the work. 
As far as the new dam is concerned, the safe- 
guards seem sufficient, but when it comes to 
existing dams, the law is weak. Dams already 
built are only to be inspected by this board 
upon application made by citizens who fear 
damage, and through the executive officers of 
the city, town, or location affected. But even 
when this inspection is made, and the dam or 
reservoir pronounced unsafe, there is no pro- 
vision compelling repairs. A notice is simply 
served upon the owners or those in control, re- 
questing them to make the work good under 
the supervision of one of the bourd of engi- 
neers, and there, apparently, the supervision 
ends, 

Like too many other laws that make a pre- 
tence of protecting the public, this Connecti- 
cut enactment ‘** providing for the supervision 
of dams and reservoirs”’ stops just short of 
the point where it might be reasonably effec- 
tive. Itis not compulsory; it creates a board 
without clothing it with the very necessary 
power to force compliance with its rulings; 
and, worse than all else, it provides for a 
reasonable degree of care in the inspection of 
new construction, but practically leaves the old 
and really dangerousdams without oversight. 
But even this law is better than none at all. 
The States of New York and Pennsylvania, 
among many others, allow any one to build a 
dam as he may see fit, with more or less en- 
gineering knowledge and experience, or none 
at all, as in the case of the rebuilders of the 
South Fork dam. 


How this apparent defect in public control 
of work that may bring disaster to the public 
had best be remedied is a question that now 
greatly interests many communities. If new 
laws are to be made, everything will depend 
upon the manner in which they are enforced ; 
and it is here that the engineer will come in 
and the method of his appointment. This en- 
gineer should be selected for his special fit- 
hess, and to insure the separation of his office 
from politics it would seem better that he be 
appointed by the Governor of the State upon 
the endorsement of the Board of Direction of 
the American Society of Civil Engineers; for 
the reason that this professional body has 
better means of judging of the fitness of the 
candidate than are at the command of any in- 


dividual, and this endorsement would be the 
nearest practicable approach to a guarantee 
to the public that the duties of the office 
would be intelligently performed. As this of- 
ficer should have ample power to compel com- 
pliance with his reeommendations, this public 
belief that the man understood his business 
thoroughly, and would enforce only necessary 
precautions, would go far towards doing away 
with the friction that otherwise might result 
from the attempted enforcement of the views 
of an official who would merely be regarded 
as occupying a public “place.” 

The tenure of office should be long, perhaps 
not less than ten years, and it might be well to 
provide a reasonable pension for the officer 
who had faithfully devoted the best part of 
his professiona! life to guarding the life and 
property of the citizens of the State. He 
should have sufficient assistance to gather 
and keep ccmplete records of every dam and 
reservoir in the State, together with every 
eondition of detail of original construction, 
maintenance, watershed, purpose, possibilli- 
ties in case of destruction, ete. With such a 
provision in force, there might be a decrease in 
the number of pleasure resorts for hunters 
and fishermen, but the general public would 
be better off. 


And last and most important of all, this 
supervising engineer of dams should have 
full power over all dams, new and old, as far 
as their design and stability are concerned, 
and the law should enable him to enforce his 
recommendations in all cases. With the fit- 
ness for office guaranteed in the manner pro- 
posed, there would be little danger of any im- 
proper use of power or of injustice to the 
individual. And even in @ case .where it 
seemed best to be on the safe side and guard 
against seemingly remote dangers, it is far 
better that an individual or corporation 
should devote a certain sum of money to in- 
surance than that the life of a single mem- 
ber of a threatened community should be 
sacrificed. 

No dam need be a menace to life and prop- 
erty, and it will cease to be such in proportion 
to the excellence of its original design and the 
care expended in maintaining it in perfect 
condition. Too much experience and care 
cannot, therefore, be thus expended; and 
yet there is probably no class of engineering 
works, regarding the construction of which 
there is usually so little public concern. 
Every one thinks he and his neighbor can build 
adam, and they may build one that will be 
safe for a long term of years; and in the ease 
of low dams, the very ignorance of all rules 
eontrolling proportions very generally causes 
an error on the safe side. But when this same 
public indifference permits the construction 
of a high dam, impounding a great volume of 
water, under these same conditions of igno- 
rance of principles and carelessness of possi- 
ble ;consequences, some one must suffer, as 
was the case lately at Johnstown. It is be- 
cause of this indifference that the State should 
exercise its parental powers over the people, 
and with a strong hand compel them to take 
care of themselves by enforcing such super- 
vision over public and private construction as 
is here outlined. After all, the comparatively 
small sum that this official inspection costs is 
an iprfinitesimal insurance fee when con- 
trasted with the possible cost of a disaster 
such as visited the valley of the Conemaugh. 
And if economy is a consideration in this mat- 
ter, one thoroughly competent and well-tried 
engineer might be put in charge of all the 
dams and reservoirs in New England, for ex- 


ample. 
A The severe lesson taught at Johnstown 


hould not be lost upon us, nor,our interest in 
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the general safety of all dams be allowed to 
die away with the day’s excitement. The 
South Forks dam was only an unusually bad 
example of a dangerous class of structures, 
and no time should be lost in getting at the 
innermost facts concerning the condition of 
each and every one of them, and eliminating 
those that are dangerous. The only treat- 
ment proper for a bad dam is to uproot it to 
its foundations, and replace it with a good and 
substantial structure, if there must be a dam 
at that point. 


Brick Street Pavements, 


The following matter is condensed from a paper 
by Mr. EpGAR RYAN, published in the Michigan 
Engineers’ Annual: 

Bloomington, Ill., seems to have been the first 
American town to have experimented with brick 
for roadway pavement, and a courtyard so paved, 
fifteen years ago, as a test under considerable 
traffic, is still in fair condition after scarcely any 
repairs. 

Clay, to make good paving brick, should be able, 
without fusing, to withstand a sufficient degree of 
heat, and for a time long enough,to render the brick 
hard and impervious to water. Fluxing agents are 
also necessary to render the brick homogeneous and 
tenacious. Among the clays that have been used 
more or less successfully for paving material, and 
the firms manufacturing them, may be mentioned 
the following : 

The clay from which the Hayden Paving Block is 
manufactured is a “ Mingo”’ fire-clay, from Hayden- 
ville, Ohio. This clay has nearly the compactness 
and density of fine-grained sandstone, and yet is 
semi-plastic. Nitro-glycerine is used in mining it, 
but it is easily reduced to powder in the dry-pan 
under heavy rolls, and when ground it mixes easily, 
works smoothly, and resists great heat. The paving 
block is burned for ten days in a temperature of 
2,000° Fahr. This block is square in plan, 5% ins. 
on a side, and 4% ins. deep; it is hollow below, to 
facilitate burning and to save material, and has a 
flat upper surface broken by indentations to provide 
a firmer foothold for horses. These indentations, 
however, are of little value, as they are soon oblit- 
erated under heavy travel. The blocks are salt- 
glazed, and the outer top edges are slightly beveled 
to admit of a filling of sand, pitch, or other mate- 
rial, One thousand blocks will lay 29 sq. yds. at 
50 cts. per hundred, or $1.92 per sq. yd. A block 
weighs about 914 lbs. or 360 lbs. per sq. yd. An 
analysis of this clay was made by Prof. E. M. REED, 
and it compares with the famous Stourbridge clay 
of England as follows: 

Mingo Fire-Clay. Stourbridge Fire-Clay. 
per cent. per cent. 


73.82 
15.88 
2.95 
trace 
trace 
0.90 
6.45 


100,00 


The paving brick clay of Virden, Ill., is found in 
abed 25 ft. thick, just below a stratum of slate 
and 275 ft. below the surface of the ground. It is 
compact, with a distinct cylindrical cleavage, of a 
light steel-gray color, and when first mined emits 
the characteristic odor of slate. It is blasted, but 
can be reduced to an extremely fine powder, free 
from grit. It has a specific gravity of 2.5595. <A 
piece of this clay can be kept at a white heat ina 
hard coal fire for twelve hours and not disintegrate. 

The clays used at Bloomington, Ill., are surface 
clays of three varieties, A is a yellow, aluminous 
clay, very fine and plastic, and is found 3 ft. below 
the surface in a bed 12 ft. thick. It is simply tem- 
pered in‘a pug-mill and burns to a grayish-red 
color. 3B isa hard-pan clay lying just beneath A. 
It is very troublesome to reduce to an impalpable 
powder. When dug, and left ‘to weather” for one 
winter, it gives good results. It burns from pink to 
cream in color, Cisa blue clay from under B. It 
is fine, firm, very tenacious, and burns to a chalk 
white. In some respects it is similar to the light- 
blue fire c'ay at Empire, Ohio. 

The experience of the best makers of paving brick 
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leads them to conclude that fineness of grain is 
most essential to good results, but the clay must 
first be reduced in a dry state to an impalpable 
powder. Clay of the desired cor position, but 
neither dry nor fine, may be calcined and then finely 
ground. This grinding is very essential in reducing 
the amount of heat required to vitrify it to a homo- 
genous mass, and the finer it is ground the stronger 
and harder will be the brick and the better it will 
stand abrasion. We quote other portions of this 
paper as follows: 

At Nashville, Tenn., are used creosoted or bitumenized 
bricks, prepared by saturating common kiln bricks of 
medium hardness, under a high degree of heat, with 
liquid pitch, obtained by distilling coal-tar, These 
bricks have been laid about four years, on a good founda- 
tion of rolled macadam, bedded on edge in 144 ins, of 
sand, and rammed tight, They have been subjected toa 
considerable amount of traffic, and show very little if 
any wear. The cost was $1.80 per sq. yd. for brick and 
laying on finished foundation. 

At Youngstown, O.,, fire-brick on cement concrete base 
and sand with pitch in joints, cost for all, $1,73 per sq.yd. 
Their best bricks came from Empire, O., and New 
Brighton, Pa. 

At Allegheny City, Pa., fire-clay bricks from the West 
Virginia Fire-Brick Co., have been laid in two layers on 
rammed and rolled gravel and sand, at a cost of $1.95 per 
8q. yd., exclusive of grading. The pavement, in use 
three years, is stated to be very smooth, easily cleaned, 
and of a handsome appearance. 

At Bloomington, Ill,,some 2% miles of brick paved 
streets have been laid with bricks of home manufacture 
A, B, and C. The sample herewith was under traffic 
there 12 years. The corner and edge of one end, and also 
the large scale on the upper edge of the same side, were 
broken off with a pick in removing the specimen from 
the pavement, It does not appear to have lost appre- 
ciably in width, although the majority did not present 
so favorable an appearance, having generally lost the 
upper edges and corners. Such pavements, however, 
are not noticeably rough in driving over them, and 
afford good foothold for horses. The brick pavements 
in Bloomington, generally speaking, are in good condi- 
tion, and are being constantly extended, They have 
stone blocks, Nicholson and macadam pavements also, 
and prefer brick on the score of cost, durability, lack of 
noise, home production, ease of cleaning, and repairs. 
The entire pavement, two layers of brick, including all 
materials, grading, and stone curbs, cost $2.00 per sq. yd. 
with laborers at $1.60 per day, teams $3.25, and sand 80 
cts, to 90 cts, per cu. yd. delivered. 

Jacksonville, Ill,, has laid over 3 miles of pavement with 
Virden brick. Some down for five years is now in good 
condition. One piece, of one-half mile, 2 layers, cost. 
including everything, engineer’s services and all, $1.92 
persq. yd. Sand was filled into the joints in place of 
pitch. 

Cincinnati had a pavement on rolled sand. A failure. 

Peoria, Ill, paved 2 blocks in 1886. and 5 blocks in 1887, 
with Ottawa paving brick, and Chicago used the same 
brick 3 or 4 years ago on 63d St. car tracks. 

The intersection of Washington and Dearborn Sts., 
Chicago, was paved with Hayden paving blocks in 1886. 
In March, 1888, it was found to have succumbed to the 
very heavy traffic, and crushed. Galesburg, Decatur, 
Champaign, and Springfield, [ll., have laid more or less 
brick pavement within five years, the major part of 
which has given satisfaction. New Orleans and Wheel- 
ing, Va., Steubenville, O., Camden, N. J., and other 
places, have laid experimental sections, The disadvan- 
tages of brick pavement arise from lack of uniformity in 
the material, and the liability of incorporating in the 
pavement brick of too soft and porous structure, which 
crumbles the first winter under the action of frost, 
When laid on a solid foundation, the advantages are, 
cheapness, smoothness, cleanliness, freedom from noise, 
and sanitary excellence as non-absorbent. See table 
above. Taking all things into consideration, it is superior 
to macadam, wood, and, for a maximum traffic of three 
tons, superior to granite. 


Repairs on a Wrought-Iron Pipe Main.* 


I have the pleasure of presenting to this Associa- 
tion an account of a novel and interesting method 
of repairing a break in a wrought-iron pipe. The 
details were given me by Mr. JOHN WHITELAW, en- 
gineer and superintendent of the Cleveland Water- 
Works, and are read to this Society with his per- 
mission. 

A leak of considerable size was suspected in a 10- 
in. wrought-iron main in the bed of the Cuyahoga 
river, Cleveland, and upon proving its existence in 
the usual manner of testing, its precise location was 
ascertained by a diver, who noticed the disturbance 


*By J. A. TILDEN, C. E., Boston, Mass.,in Journal of 
New England Water-Works Association. 
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of the sand in the bed of the river, due to the jet 
from the pipe. 

Instead of uncovering tbe pipe, which was 6 ft. be 
neath the bed of the river, in the usual manner by 
a dredge, a tug-boat was anchored so as to bring the 
propeller over and ahead of the spot desired to be 
uncovered. As the depth of the water did not ex- 
ceed 12 ft., the revolutions of the propeller produced 
sufficient wash to uncover the pipe, making it per- 
fectly accessible for repairs. The break was found 
to be about 3ins.by 4 ins., irregular in shape, on the 
upper side of the pipe, taking in a portion of a riy- 
eted joint, both longitudinal and circumferentia| 
presenting a very uneven surface upon which to 
make a patch. The leak was doubtless caused by a 
strain in the joint which opened sufficiently to make 
a small jet, that finally, with the sand, cut the hole 
to the size stated. 

The diver obtained an impression in a plastic ma- 
terial of the break and the surrounding surfaces. 
from which a mould was made, and from the 
mould, in turn, a casting in lead was obtained, 
which fitted exactly all the irregularities due to the 
rivets and seams of the pipe. The lead casting was 
backed by suitable forgings, and the whole thing 
secured in place by hook bolts, similar to those 
used to secure the cover on a man-hole of a boiler 
With a little tamping the patch was completed, and 
the pipe stood the pressure test perfectly. The 
work, including the necessary forgings and dredg 
ing, was all completed in about eighteen working 
hours. 

The method of repairing a break of this kind just 
described, is believed to be novel, is certainly in 
genious, and would seem to be an available and 
practicable method of making repairs on all water 
pipes, either wrought or cast iron, under water 
Similar patches have been made, using a thick, soft 
rubber packing secured in place by a band around 
the pipe. It is thought that the lead piece, secured 
in place by the hook bolts, is a more permanent and 
durable method, while the means used for dredging 
were very economical and expeditious as well as 
effective. 

I have since learned that this plan of dredging, 
somewhat novel in this vicinity, is a very common 
thing in Cleveland; and when a schooner gets 
ashore, instead of trying to take the schooner from 
the bank, they take the bank from under the 
schooner, which they do by having a tug-boat near 
by and washing the sand away. 


WHY SYRACUSE SHOULD HAVE AND OWN PURE 
WATER was the subject of a late Sanday evening 
sermon by a minister of that city. Successive points 
well maintained were: that Syracuse needs better 
water, more water,and that there is money in fur- 
nishing water-to the city. Hestated that there are 1, 
400 wells in the city, of which the State Board of 
Health says about 1,000 are unfit for use. The speaker 
was in favor of city ownership, and cited figures to 
show that this would be greatly for the city’s inter 
est, and especially for so large acity as Syracuse. He 
said that of 443 towns and cities having a water 
supply, only 38 had expenses to exceed the receipts, 
and that of all the cities in the United States with 
a population of over 50,000, only 9 are supplied by 
private companies. 

The fact that a Sunday sermon was preached on 
this subject illustrates the intense struggle over 
the water-works question in Syracuse. For a city 
with an estimated population of 80,000, the matter 
of a pure and plentiful water supply, and its control, 
is certainly of sufficient importance to warrant 
study by and instruction to the people from the 
clergy ; and this is all the more true because of the 
general ignorance and oftentimes indifference of 
the majority of our city populations on all sani- 
tary and municipal matters. Any earnest and 
honest efforts to remedy such deplorable ignorance 
and indifference should be heartily welcomed and 
encouraged. 


THE “‘ ZONE”’ SYSTEM FOR RAILWAY FARES is to 
be put into operation on the Hungarian State rail- 
ways by the Minister of Finance, M. WECKERLE. 
The scheme is outlined as follows : 

Throughout the Hungarian system of nearly 5,200 
kilometres, includifig the international lines, it is 
intended to introduce a scale of fares on the basis 
of equal “ zones,”’ instead of reckoning from station 
to station. At first it was proposed to have only 3 
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of these zones, but it has now been decided to have 
14, extending from Buda-Pesth to the extreme limit 
of the system. The third-class fare within the first 
zone will be only 9 kreuzers, or 4 cts., and, although 
the fare to the other zones is progressive, the longest 
possible journey will cost only 8 florins‘irst class, 6 
florins second class, and 4 florins third class for 
traveling over 500 kilométres. This scale is about 
one-fifth of the present rate. To make up for the 
reduction, free passes and return, or season tickets, 
will no longer be issued, and the Minister reckons 
upon effecting a considerable economy in the work- 
ing expenses, and using the whole of the rolling 
stock, half of which is generally lying idle. 

The idea of a zone tariff on railways was first for- 
mulated by the German statistician ADOLPH ENGEL, 
but has never been tested in practice. The capital 
invested in the Hungarian state railways is over 
400,000,000 florins, and last year the gross receipts 
amounted to 40,000,000 florins, the working expenses 
being 54 1-2 per cent. These figures give an idea 
of the enormous risk attending the experiment. 


A “‘WONDERFUL”’ FEAT OF LEVELING. — Good, 
every-day instrumental work is rare in some parts 
of Maine, according to the following extract from 
the Portland Press : 


A wonderful piece of civil engineering was recently 
made at West Gray by Mr. G. D. Weeks, of Gorham. 
He started at Mountain View House. and ran round a 
cireuit of over four miles taking the levels, and when 
he got round tothe starting point he made almost a 
perfect connection, the error being less than an inch. 
He was obliged to make over two hundred observa- 
tions. The work took five days of hard labor. 


PERSONAL. 


Mr. J. D. SCHUYLER, C. E., has been appointed a 
member of the Board of Public Works at San Diego, Cal. 


Mr. F. BROUGHTON, late General Manager of the 
Great Western Railway of Canada, died recently. 


Mr. EDWARD CRANE, Vice-President of the New 
Jersey Construction Co., died in New York, June 3. 


Mr. TIMOTHY KELLY has been elected Water Com- 
missioner at Norwich, Conn, 


Mr. T. P. Brown, President and General Manager 
of the Toledo, Columbu; & Southern Ry., has retired, 


Mr. J. W. RINGROSE, has been elected Chairman, 
and Mr. D. A. HARRIS, Superintendent, of the New Boar 
of Water Commissioners at New Britain, Conn. 


Mr. J. L. LupLow, C. E., of Winston, N. C., has 
been engaged as engineer on the construction of the sew- 
erage system at Raleigh, N. C. 


Mr. WILLIAM N. BIDDLE, of Cleveland, has been 
elected Treasurer of the Cumberland Valley Ry., vice 
Gen. E. M. BIDDLE, resigned, 


Mr. J. W. TERRY has been appointed Auditor of 


the Ohio Valley Road, with headquarters at Evansville, 
Ind, 


Mr. W. P. Harris having resigned, Mr. J. P- 
O’BRIEN has been appointed Superintendent of the St. 
Joseph Terminal Railroad Co,, with headquarters at St, 
Joseph, Mo. 


Mr. W. H. NEwMAN, Third Vice-President of the 
Missouri Pacific Ry., has resigned, and the office has been 
abolished, Mr. Gro. C. Smrra has been appointed assis- 
tant to Mr. 8. H. H, Ciark, First Vice-President and 
General Manager, 


Mr. G. J. Forrest, President of the Wheeling & 
Lake Erie Ry. Co., died in New York recently. Mr. 
Forrest had been connected with the Wheeling & Lake 
Erie from its earliest inception, having been one of the 
original directors. He has been president of the company 
for the last 6 years. 


Mr. A. W. DuNNING, formerly of the Louisville & 


Nashville, has assumed the duties of Auditor and Treas- 
urer of the Cleveland, Akron & Columbus. 


Mr. J. E. MCNALLY has been appointed Contract- 
ing Agent for the Cleveland & Canton, with office at the 
general freight office at Cleveland, O. 


Mr. CHARLES C. BREED, Chief Engineer Three 
Forks Investment Co., Beattyville, Ky., was warried to 
Miss JENNIE Pryskx, of the same place, on June 5, 


Mr. BurTON, Division Superintendent of the Mexi 
can Central, has resigned, and it is reported that he will 
takea position under Mr. D, MACKENZIE, late General 
Superintendent of the Central, now building a line 
between Salt Lake City and Cheyenne. 


Mr. J. A. WILLIAMSON has been elected President 
of the Atlantic & Pacific road, Mr. H. C. Nurr retiring 


» On account of ill health, after holding the position for 8 
years. 





ENGINEERING NEWS 


CORRESPONDENCE. 
The ‘*Canals’’ on Mars. 


BRANTFORD, CANADA, June 1, 1889. 
To THE EDITOR OF ENGINEERING News :— 

I have read the article entitled “The Canals on the 
Planet Mars,” in your issue of the 18th ult. As an as- 
tronomer I cannot allow the article to pass unnoticed 
as it contains one or two assertions which are apt to 
mislead or leav2 wrong impressions on those not ac- 
quainted with the real facts of the case. In the first 
place, astronomers are not yet sure that the markings 
seen by SCHIAPARELLI, PeRRoTIN, TERBY. and others, 
exist on the plaret at all. With hardly an exception 
the published drawings of this planet represent the 
“eanals” as straight lines in whatever part of the dise they 
may be situated, I need hardly say that straight canals 
if they really exist on the surface of the planet, would 
appear strongly curved when near thelimp. For this 
and other reasons, astronomers look with considerable 
suspicion on the conclusions of the above-named ob- 
servers. As subjective phenomena, the markings de- 
picted by the astronomers named have undoubtedly 
been seen. The late Mr. Proctor suggested that they 
are phenomena of diffraction, and therefore “‘ optical 
products.” 

With regard to the width of the markings, the writer 
of the article under discussion believes astronomers 
have not yet correctly measured it. His explanation 
of the matter, however. sets all optical laws at deflanve. 
As a matter of fact, if the surfaces of the “canal” acted 
as mirrors, they would be seen as bright Jines and 
reduced in width. Sircerely yours, 

T. 8. H. SHEERMEN. 

[The points of our correspondent seem well taken. 
We published the paper as to astronomical-engi- 
neering curiosity on the authority of the observers 
named.—Ep. Enc. NEws.] 


Finding the Center of Population. 


DuBvuQukE, IA., June 8, 1889. 
To THE EDITOR OF ENGINEERING NEWS :— 

The question of the most advantageous location fora 
large public building in this city having come up lately, 
the problem of finding the center of population is nat- 
urally involved. Aside from being a matter of scme 
moment to ourselves, we think it would be of inter- 
est to many of your readers to know the various practi- 
cal methods used in its solution; as for instance in find- 
ing the center of population of the United States. 

Very truly yours, T. and P, 

(The only exact method of finding the center of 
population, of which we have any knowledge, is by 
the concentration of the population in the center of 
gravity of any section of a State or country, anda 
somewhat tedious series of trials by the theory of 
moments, with lever arms extending to assumed 
centers of population. A rougher method, but one 
exact enough for many purposes, is to paste on a 
thin section of board or metal a map of tae region 
in question. Divide this area into counties, town- 
ships, wards, or any other division, and find the 
center of gravity of each area. Then insert a pin at 
this center and load the pin with weights represent- 
ing the known or assumed population of that sec- 
tion. When the total population is thus distributed, 
balance the plate by trial until its center cf equi- 
librium‘is found,and you will have the center of pop- 
ulation. Of course the plate must be cut to the ex- 
act outline of the territory in question, and it 
should be so thin that thickness of the plate would 
not bean important factor in comparison with the 
weight representing the most thinly settled district. 
Or the thickness of the plate may be made to repre- 
sent an evenly distributed population and the added 
weights only the surplus per section.—Ep. ENG. 
NEws.] 


The First Break in the South Fork Dam. 


Philadelphia & Erie R. R. Co. 
PHILADELPHIA, Pa., June 10, 1889. 


To THE EDITOR oF ENGINEERING News :— 

I have read with much interest the article relative to 
the Johnstown disaster published in your journal of the 
8th inst., and as you purpose continuing the subject in 
your next issue, I beg leave to communicate a few facts 
which may be of interest,and aid in making your ac- 
count of this most lamentable occurrence more com- 
plete. 

In July, 1862, a break occurred in the reservoir dam at 
the South Fork of the Conemaugh, which washed away a 
portion of the embankment of the Pennsylvania Rail- 
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road at the eastern end of the bridge over South Fork, 
causing a suspension of travel on the railroad for nearly 
aday. Being at that time Chief Engineer of the Penn- 
sylvania Railroad, with headquarters at Altoona, I was 
promptly notified of the accident, and immediately re- 
paired to the spot,remaining there until the one track 
was in condition for trains to pass. 

The late Mr. THos. T. WIESMAN , who was at that time 
Chief Engineer of the Pennsylvania canal, in bis annual 
report to the Penna. Railroad Co., dated Jan. 1, 1865, 
stated as follows, viz.: “ The Western Reservoir dam 
gave way in July last from a defect in the foundation of 
culvert. It is not proposed to repair this work, as an 
early abandonment of the upper western division is in 
contemplation.” 

My own recollection is, that immediately after the 
breakage, the reservoir was drained, and no water al- 
lowed to accumulate there, nor any repairs made, as long 
as it remained in possession of the Pennsylvania R. R 
company. 

Mr, WIesMAN in his annual report of January, is8s4, 
states that “The upper western division, extending 
from Johnstown to Blairsville, was abandoned as a navi- 
gable canal on May | last, since which time it has not 
been kept open."' 

In May, 1875, the property, consisting of about 500 acres 
of land including the site of the reservoir, was sold to 
Mr. JOHN REILLY, from whom it subsequently passed 
into the possession of the Fishing Club. 

Yours respectfully, 
W. HASELL WILson. 


The Memphis System of Sewerage. 
NEw port, R.I 
To THE EDITOR OF ENGINEERING NEWS:— 

In your editorial discussion of my communication of 
May 13, I think you wrote under seyeral misapprehen- 
sions, 

I have never made a claim to have been the first tosug 
gest the complete exclusion of rainwater from sewera, 
only to have been the first to carry the suggestion into 
successful practice. 

I have never claimed that I was the first to suggest or 
the first to use “ flush tanks at all dead ends of systems.” 

I believe I was the first to suggest, and I am sure I was 
the first to use, automatic flush tanks in this connection. 

If you will read * Bailey Denton” more carefully, you 
will see that he recommends Field's tank only for the 
flushing of house drains, and that the context shows him 
to have had in mind some such flushing as would be 
effected by the discharge of two gallons of water at cach 
use of water closets in the house, It is only the first part 
of your quotation that relates to sewers, and in this con 
nection he makes no reference whatever to Field's flush 
tank nor to any other automatic tank, though he de- 
scribes and illustrates many devices for hand-flushing 
The form of Field’s tank that he shows in the chapter on 
“ The Dwelling,” probably the only form existing when 
he wrote, is not suitable for sewer flushing. The sewer 
flush tank is a later development. 

I think you have not shown “ that both of these features 
of rainwater exclusions and automatic flushing ” are not 
original with me. 

The letters called out from engineers by my “list of 
towns ” show that in my list of forty towns in which my 
system was at work, I erroneously include Green 
Island, N. Y. (Combined System), Fort Worth, Tex, 
(should have been Fort Smith), and Wichita, Kan., 
about which doubts have arisen. There are more than 
three other towns that I did not name. Otherwise my 
statement is correct, 

In support of your remark that “some of the towns of 
which the statement is true have reason to regret that 
it is so” you adduce only the case of Memphis, Omaha, 
and Stamford, 

If the “regret” will always take a form so gratifying 
to me as that which is felt by the citizens of Memphis I 
shall be rejoiced. Concerning the “ case of Omaha, Neb.., 
in 1882” et infra, T quote the following from the mayor's 
annual message of 1886: 

“The health of the city depends in a great measure 
upon its supply of water and its system of sewerage. It 
is gratifying to know that our city is free from the 
odious gases and odors that in most other cities are 
emitted from sewers at every corner of their streets, Ac- 
cording to the report of the sewer inspector there was 
but $2,285.09 expended for salaries and in keeping our 
system in good working condition. This is certainly a 
very small sum, There can be no doubt that the Waring 
system of sewerage is, for sanitary purposes, the best 
ever devised, It is not intended for storm-water or 
waste-water from elevators, and in the business portion 
of the city, other means will have to be provided for the 
overfiow from the latter. One hundred thousand dol- 
lars in bonds have been voted for sewerage purposes 
and I would advise that the Waring system be extended 
as fast as possible ; it is the cheapest system extant.” 

In every town in which new public works are being 
carried out, there is aroused, generally for political pur- 
poses, a faction in opposition to the improvement. This 
was especially the case in Stamford. At the Freemen's 


. May 29, 1880, 
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meeting in April, a committee of investigation was ap- 
pointed with an appropriation for the employment of 
an expert engineer, The committee employed JoHNn 
BoGARtT, Esq., State Engineer of New York, and Secre- 
tary of the American Society of Civil Engineers, 
and the whole system of sewerage received as .hor- 
ough an overhauling as it was possible to give it, under 
the sharp inspection of the chairman of the committee, 
who had always been a leader of the opposing faction. 
This committee is to report at a meeting of the Free- 
men June 3. I beg that you will copy that report, and I 
shall be entirely satisfied if you approve or condemn 
*Waring'’s System” in accordance with its conclusions. 

The Buffalo trunk sewer to which you refer is hardly 
pertinent to this discussion. However, I am very glad 
of an opportunity to meet newspaper criticism of this 
work. The city engineer's estimate of the cost of varry- 
ims out my plan was $764,370, The same officer's esti- 
mite, by the same unit, of the cost of the plan recom- 
mended by Messrs. Chesbrough, Shedd (not MvAlpine) & 
Smith was $1,406,782. The actual cost of the present 
sewer, including right of way and all incidentals, was 
$1,035,623.88. Even supposing the Chesbrough sewer to 
have cost no more for quicksand difficulties than mine 
did, it would have cost, if constructed under the same 
conditions, $1,906,062. The mayor's secretary seems to 
have assumed that the purpose of the sewer was only to 
purify the Hamburg canal, Its fundamental purpose 
was to keep sewage out of the Erie canal, to prevent 
legal action on the part of the State of New York and 
the cities of Tonawanda and Lockport. The mayor says 
in his last annual message: “A system of trunk sewers 
has been constructed which, while they bave not abated 
the nuisance in the Hamburg canal as the main sewer 
was expected to do, are monuments of excellent work- 
manship, reflecting great credit upon the commission, and 
entitle them to the thanks of the citizens of Buffalo in 
whose interests they have labored so long and faith- 
fully.” 

Concerning the secretary’s statement about the Ham- 
burg canal, I have a certificate from the commussioners 
as follows: 

“The undersigned, who were members of the Board of 
Sewer Commissioners . .. when the trunk sewer was 
constructed under the supervision of GEORGE E. WAk- 
ING, Jr., and upon plans made by him, have pleasure in 
saying that the work was most admirably done, and 
that the sewer works perfectly, and that we have every 
contidence in Col. WARING'’s ability and capacity, This 
sewer was constructed under an act of the Legislature 
as an intercepting sewer to receive the sewage of a large 
part of the city which had before emptied into the Ham- 
burg and the Erie canals. The result has been accom- 
plished perfectly, but as a portion of the city below the 
sewer still sewers into the Hamburg canal, and as Mr. 
WARING’S plan of diverting that sewage into the trunk 
sewer has never been carried out by the city, the canal is 
still filthy.*’ Gro, E, WARING, Jr. 

NEwPponrt, R, I,, May 29, 1889, 


{We must dispute the plural in ‘“misapprehen- 
sions.’’ . Col. WAKING, in his letter published May 
25, distinctly says that the “important differences”’ 
between his system and the English Separate Sys- 
tem ‘‘are only these: a. The complete exclusion of 
rainwater; and, b, the automatic flushing of all the 
dead ends of asystem.”’ As he now denies origi- 
nality in a, and only claims its successful practice, 
the apparent difference narrows down to b. Astothis 
latter claim, Col. WARING again undoubtedly de- 
serves credit for first putting into practice on a 
large scale the automatic flushing of dead ends of 
a sewerage system, but as to his first suggesting or 
even using automatic flushing we are not so clear. 
English engineers certainly recognized and appre- 
ciated the value of such methods of flushing, and 
if they left its wider appiication to Col. WARING, it 
was mainly because English economy in the matter 
of a water supply made any connection between 
flush tanks and a water distribution system practi- 
cally prohibitory. Consequently we must yet differ 
with Col. WARING when he says further in his 
letter of the 25th, that ‘the real issue is confined to 
the benefits to be derived from these two modifica- 
tions, both of which are undeniably original with 
me.”’ (Italics ours, Ep.) The fact that the Field’s 
flush-tank in its present form is a “later develop- 
ment” in England and not in America would also 
seem to indicate that Englishmen appreciated the 
true value of the chief mechanical feature in Col. 
WARING’sS system of sewerage, and about which 
feature his whole system revolves. As to the 
remaining portion of the present letter we can 
only say that, while a mayor may be an excellent 
executive officer, and a sewer commissioner a citizen 
above reproacb, we do not usually rely upon their 
judgment in engineering matters, especially when 
this judgment runs counter to the opinion of engi- 
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BOOK REVIEWS. 


Life of CHARLES BLACKER VIGNOLES, F, R, S., F, R. A. 
S., M. R. Ll. A,, ete., Soldier and Civil Engineer, for- 
merly Lieutenant in H. M. lst Royals, Past President of 
Institution of Civil Engineers. “A Keminiscence of 
Early Railway Life.” By his son, OLINTHUS J. VIG- 
NOLES, M. A., Assistant Minister of St. Peter’s Church, 
Vera street, London. Longmuns, Green & Co., Lon- 
don and New York, publishers, 18389. Price, $5. 


This work, while deaiing perhaps too fully with the 
domestic life of its subject, is a fitting and long-delayed 
tribute to an engineer who was a contemporary of 
STEPHENSON, BRUNEL, two RENNIES and those other 
shining lights of the engineering profession who founded 
our railway age. V1IGNOLES was a soldier for a time, and 
saw some active service in Holland and America, espe- 
cially as a military engineer. It may not be known to 
the majority of our readers that his private professional 
practice was commenced in Charleston, 8S. C., in 1817, and 
that he remained in the United States until 1823, having 
in that time occupied the positions of assistant to the 
State Engineer of South Carolina and town surveyor of 
St. Augustine, Fla. In the last year of his residence here 
he also published ‘Observations on the Floridas,”’ accom- 
panied by an exeellent map of that regioa, 

Returning to England, he was from 1825 to February, 
1827, principal resident engineer on the Liverpool & Man- 
chester Railway under the two RENNIES and until STEPH- 
ENSON succeeded these men as the engineering head of 
that famous road. From this time forward VIGNOLES 
was more or less identified with nearly every rail- 
way scheme in England until about 1845. His more 
famous works were the projection of the Midland rail- 
way system, the Kieff bridge over the Dneiper, and a 
three-mile tunnel through the Cantabrian Pyrenees, with 
the difficult engineering of the Bilboa & Tudela railway 
in Spain, 

Referring to the familar T-rail, which is still called 
the Vignoles rail in England, our author says that the 
form was invented by the subject of this sketch, appar- 
ently about 1836, with the object of doing away 
with the stone blocks which were then pound- 
ing the rails to pieceson the English roads, V1G- 
NOLES wished to substitute “longitudinal timbers,” 
and in his report to the directors of the Midland Coun- 
ties railway he suggested a rolled T-rail weighing 50 lbs. 
to the yard, as simpler and less expensive than the form 
thenin use. But the sketch given of the early form of 
the Vignoles rail shows a section with avery thick base, 
apparently about 6 ins. wide, scarcely any stem, and a 
narrow,low head. The rail approaches nearer to the 
form of our “ center- bearing” street-car rail than to any- 
thing now in use. The longitudinal timber proposed was 
about 5x10 ins, 

The fault we would find with this biography is that it 
is written by hisson, who was not an engineer. Asa nat- 
ural consequence, the great bulk of the work is taken up 
with family details, that were doubtless interesting to 
the author, but are not so much so to the general public. 
The important engineering services of VIGNOLES are 
only lightly touched upon, and his more important 
works and the busy end of his professional life are 
crowded into the final third of the volume. Butitisa 
very readable book, and the very minuteness of some of 
the data given may be of great use in throwing light on 
hitherto obscure passages in the early history of railway 
engineering. 


PUBLICATIONS RECEIVED. 


—The Journal of the Franklin Institute.—June, 1889, 
Published by the Institute, Philadelphia, Pa. 

This number contains among other matter the report 
of the Committee on Science and the Arts on Atkinson's 
Gas Engine, ‘A Contribution to Meteorology,” “ The 
Diffraction of Sound,” ete. 

— Intermittent Flush Tanks.— Illustrated pamphlet 
published by the Flush-Tank Co., of Chicago, Ill. 

It gives notes on the use of such tanks and contains 
illustrations and descriptions of the Rhoads-Williaws, 
Field-Waring, Cuntz, Vibbard and other form of tanks, 

—Catalogue of the Buffalo Forge Co., of Buffalo., N. Y. 

Sectional catalogue of hot biast apparatus, steam tans 
and disc wheels for warming, cooling, ventilating, and 
drying; it is devoted to the company’s line of power 
blowers and ventilating favs, used with the method of 
hot blast drying, and the system of warming and venti- 
lating factories and large buildings by a mechanical cir- 
culation of warm air, known as the indirect radiation or 
hot blast system. Prices and dimensions are given, 
Illustrations are given showing the fans and other plant, 
and also the application of the system to large buildings, 
furnaces, etc, There is alsoa general description of the 
system, and some useful tables of the amount of air re- 
moved by exhaust wheels of different sizes and at differ- 
ent speeds, diameter, we'ght, and capacity of pipes, etc. 

—Annual Report of the Commissioner of Railroads and 
Telegraphs of Ohio, 1887. W.S. CAPPELLER, Commis- 
sioner. 634 x 934 ins., cloth bound, 1,192 pp. Published 
by the State. 


—Journal of the New England Water-Works Association. 
Quarterly number, June, 1889, Published by the editor, 
New London, Conn, Price 75 cts, 


June 15, 1889 


This number contains reports cf meetings, papers on 
“The Quincy Dam,” by L. A. TAYLOR, and “The Rela 
tion of Great Ponds to Water Supplies for Cities and 
Towns,” by J. F. JAcKSON, and an abstract from a re. 
port by N. H. Crarts on “The Thickness of Cast-[ron 
Pipe.” There are also the following experience talks - 

“Notes on Erosion,” by 8, M, ALLIS, Supt., Malden, 
Mass.; ‘“‘How We Painted our Stand-Pipe,” by J. £ 
BEALEs, Middleboro, Mass.; “* An Experience with a’Sand 
Blast,” by J. L. HARRINGTON, Asst. Supt., Cambridge, 
Mass., and PHINEHAS BALL, C. E, Worcester, Mass : 
“How They Put the Walking Beam into the Steamer 
Puritan,” by W. M. Hawes, Water Commissioner, Fa)! 
River, Mass.; ** Au Experience with Water Meters,” by H. 
G. HOLDEN, Supt., Nashua, N, H.; “ Filtration,” by Ep 
WIN DARLING, Supt., Pawtucket, R. I.; * Repairs on a 
Wrought-Iron Pipe Main,” by J. A. TILDEN, C. E., Bos 
ton, Mass.; * Raising or Lowering Large Water Pipes,» 
by DEXTER BRACKETT, C. E., Boston, Mass.; * A Visit to 
the New Croton Aqueduct,” by D. FrrzGERa.p, C. £. 
Boston, Mass.: “A Temporary Dam at New Bedford 
Water-Works,” by R. C. P. COGGESHALL, Supt. New Bed- 
ford, Mass.; ** A Novel Way of Placing a Bridge in Posi- 
tion,” by C. A. ALLEN, C, E., Worcester, Mass,: “ Accident 
ona Tile Pipe Conduit,” by W. H. RicHarps, Supt., New 
London, Conn, 


SOCIETY PROCEEDINGS. 


New England Water-Works Association.—The 
Eighth Annual Convention of the Association was called 
to order at 3 Pp. M., Wednesday, June 12, in Music Hall, 
Fall River, Mass., President Nevons, of Cambridge, in 
the Chair, and Secretary CoGGEsHALL, of New Bedford, 
and about 75 members in attendance. The meeting was 
opened with prayer by the Rev. W. W. ADAMS; an ad- 
dress of welcome was made by the Hon, Cas, J. HOLMEs, 
and responded to by President Nevons, after whieh there 
was a duet by Messrs. PRATT and MONROE to the piano 
accompaniment of Mr. MILLIGAN, all professionals of 
Cambridge, Mass., engaged for the occasion, and who 
varied the exercises with frequent songs. 

The reading of the minutes of the last meeting was 
dispensed with; the new members were elected, after 
which the President’s address was read which we abstract 
as follows: 


In congratulating the association on coming together 
again in itseighth year of a very prosperous existence, 
President NEVONS called attention to the innovations he 
had introduced in opening the quarterly meetings and 
the annual convention with prayer; and also in the intro- 
duction of music to enliven and add some spice to the 
meetings; he thanked the officers and members of the 
association for their cordial cojperation and support 
and hoped that the precedent might be followed in the 
time tocome. He also recommended the engagement of 
a permanent secretary who should give his entire time 
and attention to the association work,and suggested that 
the man best qualified for the position was the present 
incumbent. He thought that the association “had 
been in school” about long enough and queried if it was 
not time that a broader view be taken of the important 
subjects which they were called upon to consider. 


He referred to the mutual benefit derived from the 
meetings of the past eight years and their opportunities 
for interchange of ideas and the discussion of the results 
of practical experience, These have led the members 
out of the difficulties and trials of their early days, when 
asasmall gathering they met at Young’s Hotel in Bos- 
ton, uhtil now, asa result of their broadened know!- 
edge, as given in their quarterly journal, they have re- 
ceived the commendatory criticisms of the Boston pa- 
pers, one of which says that it (the journal) treats the 
subject of * Water in some of its Higher Relations” en- 
tirely outside of its technical limitations and in relation 
to the world and life at large, and adds “ whoever wishe 
to read one of the freshest literary essays of the season 
will hunt upthis periodical.” He further stated that the 
association was being recognized more each year by the 
best business and professional men, and in speaking of 
the benefits derived from the organization said there was 
not a city or town having water-works to which its influ- 
ence had reached that had not been benefited by it. In 
conclusion, he thanked the members for their kind at- 
tention and urged them to guard with jealous care the 
interests of the association, in order that it might attain 
from year to year to a higher standard and usefulness. 


The report of the secretary showed the membership 
as 209 active, 4honorary and 64 associate,making a net gain 
over last year of 41, to which the new membership must be 
added. The treasurer’s report showed the receipts to be 
$3,092.88; ex penditures, $2,177.70, leaving a balance on hand 
of $964.68. After other routine business was disposed of, 
the first paper of the convention on “ Hydrants,”’ by 
Gero, A. Stacy, of Marlboro, Mass., was read, and after- 
wards pretty thoroughly discussed. A resolution by the 
secretary that one hour’s adjournment be made in the 
morning or afternoon session of Thursday,to be devoted 
to the inspection of the associate members’ exhibits, wad 
offered and adopted. The meeting adjourned at 
o’clock, 
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Rensselaer Society of Engineers.—The annual 
meeting will be held at 2 P. M., on Tuesday, June 18, 
1889, at the rooms of the Society, 10 First St-, Troy, 
N. Y. Matters of great moment to the welfare and 
permanency of the Society will be discussed and acted 
upon. A full attendance of members is specially de- 
sired. B. E. Grant, Secretary. 


Engineers’ Club of Philadelphia.—Record of regu- 
lar meeting. June 1, 1889. Vice-President ARTHUR 
BEARDSLEY in the chair; 15 members and 3 visitors 
present. Mr. R. Meape Bacue rend an illustrated 
paper, by Mr. NEVILLE B.Cra1G on the Vernier Tele- 
meter. Mr. W. A. Morse, visitor, presented an illus- 
trated description of the Smith Feed-Water Heater and 
Purifer. There was some discussion by Mr. 8. 8. 
Evans. HowarD Murpay, Secretary. 








Statistics of Ra'lway Construction. 
SOUTHERN STATB3. 


(Accompanying Map No. 15 of the Progress and Prospects 
of Construction), 





VIRCINIA--Existing Roads. 


1. Atlantic & Danville.—Track \|aid in 1888, Suffolk 
to Lawrenceville, 70 miles; Beaman to Sleepy Hole, 5 
miles; Shoulder’s Hill to Hodge’s Ferry, 4 miles. Track 
laid in 1889, Danville east 3 miles; Hodge’s Ferry to 
Portsmouth, 6 miles, Under construction, Lawrence- 
ville to a point 3 miles east of Danville, 107 miles. Under 
survey, Claremont to Argyles,6 miles. Projected, Dan- 
ville to Bristol, 165 miles; Springs Junction to Buffalo 
Lithia Springs, ¢ miles. 

2. Craig Mineral,—Under construction, Eagle Rock 
to New Castie, 25 miles. Projected, New Castle to 
Roanoke, 28 miies; New Castle to New River, 35 miles. 
Chief Engineer, F. A. Cooper, Eagle Rock; General Man- 
ager, W, G. Sears, Eagle Rock, 

Cumberland Valley.—Under construction, Martins- 
burg to Winche-ter, 23.5 miies. 

Farmville & Powhatan,— Between Clover Hill and 
Farmville, sraded 59 miles. under contract 5 miles, Pres- 
ident, James Hobson, Rock Castle. Chief Engineer, H. 
A. Whiting, Powhatan, C. H. 

8. Norfolk & Carolina,—Track laid in 1888, Ports- 
mouth to Beach Grove. 15 miles; Bruce to Pig Point, 5 
miles. Track laid in 1889. Drivers to Beaman’s Run, 
5.5 miles; Tarboro, N. C. to Tar River, N. C., 3 miles. 
Under construction, Beaman’s Run, Va.,to Tunis, N, C., 
35 miles; Tar River, N. C. to Roscobel, N.C., 22 miles. 
President, Geo. 8S. Scott, New York City; Chief ingi- 
neer, E. Allen Jones, Norfolk, Va. 

4. Lynchburg & Durham.—Track laid in 1888, 
Lynchburg to Kustburg, 11 miles; in 1889, Rustburg 
south, 10 miles. Under construction, end of track to 
Durham, N. C., 93 miles. President, P. J. Otey, Lynch- 
burg: Chief Engineer, R. Taylor Gleaves, Lynchburg. 

5. Norfolk & Virginia Beach,—Track laid in 1888, 
Virginia Beach to Ocean Park, 1 mile. 

6. Norfolk & Western.—Track laid in 1888, near 
Graham to end of track, 23.5 miles; On Flat Top Exten- 
sion, 10,7 miles; ore branches on Cripple Creek Extension, 
2.52; ore branches on Flat Top Extension, 10.69 miles. 
Track laid in 1889, end of track west, 10 miles. Under 
construction, on Clinch Valley Division, 78 miles. Under 
survey. Chambers Valley and New River Division, Ivan- 
hoe to N. C, State Line, 40 miles. 

Richmond & Chesapeake.—Projected, Richmond to 
Wicomico, 0 miles. 

. Richmond & Danville.—Track laid in 1888, Clarks- 
ville to N. C. State Line, 4 miles. 

Richmond, Fredericksburg & Potomac.—Under 
contract, connecting link with Richmond & Petersburg 
R. R., near Richmond, 8 miles. 

8. South Atlantic & Ohio.—Track jaid in 1888, Big 
Cut to Clinch River, 8 miles. Track laid-in 1889, Spear’s 
Ferry to Clinchport, 2.14 miles. Under construction, 
Clinch River to Big Stone Gap, 28 miles. 


Projects and Su veys. 


Alexandria & Charleston. — Projected Alex- 
andria, Va. to Charleston, W. Va., 240 miles; (83 Va., 145 
W. Va.; President, Hon. J.S, Barbour, Washington, D. 
C., Secretary, John R. Reaves, Alexandria. 

Lynchburg Belt.—Surveyed, around city of Lynch- 
burg,3 5 miles; Projectei extension, 3.5 miles; President, 
} pent A Otey, Lynchburg, Chief Engineer, R. T. Gleaver, 

ynchburg. 

Staunton & West Augusta.—Projected from Staun- 
ton to West Augusta, 20 miles; President, John D. 
Crowle, Staunton. Kentucky State line 160 miles; Presi- 
dent, David 8. 

9%. Virginia & Kentucky .— Projected, Saylorsville to 
Pierce, Wytheville; Chief Engineer, J. C. Wrenshall, 


Danville. 

10. Virginia Western.—Projected, Eagle Rock to 
Kentucky State Line, 200 miles. President, A. 8, Buford, 
ea Chief Engineer, H, D. Whitcomb, Kich- 

nd. 

Washington & Western.—Projected, Warrenton to 
Luray, 50 miles, President, F. J. Kimball; Secretary, 
A. J. Hemphill. 

Total.—Track laid in 1888, 149 miles. Track laid in 1889, 
36.6 miles. In process of construction, 438 miles. Under 


survey, 159 miles. Projects of some promise, 893 miles. 
NORTH CAROLIN® .--5 xisting Rosds- 


ll. Albemarle & Pantego.—Track laid in 1888, Juni- 
per landing to end of track, 2 miles; Branch line, 4 miles; 
in 1889, end of 1888 track to Turnpike. main line, 4 miles ; 
end of track to Cresswell, 8 miles. Under construction, 
end of 1889 track to Pantego, 14 miles. 

12, Alma & Little Rock.— Projected, Alma to Row- 
—_ = matics. 

1 tlantic & North Carolina—Projected, Golds- 
boro to Charlotte, 150 miles. “ 

l4. Atlantic Coast Line.—Track laid in 1888, Scotiand 
Neck south, 17.35 miles; Mile Post 18.52 to South Carolina 
State Line, 5.95 miles. Track laid in 1889, end of 1888 
track to Bethel. 665 miles, Under construction, Bethel 
to Greenville, 14 miles; Williamstown to Plymouth, 24 
miles. Under qorrer.. Greenville to Jacksonville. 65 
miles, Projected, Enfield to Brinkieyville, 12 miles, 





15, Burgaw & Jacksonvwille.— Located Burgaw to 
Jacksonville. 3) miles, Vice-President and General 
Manager, Geo. A. Ramsay, Burgaw, Chief Engineer, 
Water G. McRae, Wilmington. 

16. Cape Fear & Yadkin Valley.—Track laid, in 
1889, Pilot Mt. to Mt. Airy, 11.75 miles; Stokesdale to 
Madison, 11 miles. Under construction, Fayetteville to 
Wilmington, 81 miles, Under survey, Mt, Airy to Va. 
State line. ¥.5 miles. Projected, Millboro Branch, end of 
track to Factory. % miles. 

lj. Charleston, Cincinnati & Chicago. — Under 
construction, Rutherfordton to Marion 25miiles; Johnson 
City, Tenn. to Minneapolis. Va., 89 miles. Under survey, 
Marion to Johnson City, Tenn., 9% miles; Minneapolis, 
Va., to Breaks of Sandy, 40 miles. 

3. Norfoik & Cavelina.—track laid in 1888, Tunis to 
Aulander, 18 miles. 

18. Ocean View —Track laid in 1889, Wilmington to 
Ocean Beach, 2 miles; President, Stacy Van Amringe, Wil- 
mington, N.C. 

7. Richmond & Danville.—Track laid in 1888, Vir- 
ginia State line to Durbam, 52.5 miles; Jarrett’s towards 
Murphy, 7 miles; Salem to Bethania, 8 miles; in 1889, 
Bethania to Rural Hall, 5 miles; High Point to Ashe- 
boro, 26 1niles Under construction, Rural Hall to 
Wilkesboro, 61 miles; Valley Town to Murphy, 23 miles; 
Winston to Mocksville, 27 miles. Under survey, Ashe- 
boro to Richmond, 99 miles. Projected, Lenoir to Blow- 
ing Rock, 16 miles. 

19. Roanoke & Southern.—Track laid in 1889, Win- 
ston to Walnut Cove, 18 miles. Under construction, 
Walnut Cove to Martinsville, Va., 42 miles. Projected, 
Winston-Salem to Monroe, 110 miles; President, John 
D. Spencer, Martineville, Va. 

2». Seaboard Air Line —Track laid in 1888, Cameron 
to Carthage, 10.2 miles; between Henderson and Dur- 
ham, 37 miles; Monroe to South Carolina State line, 13 
miles; end of track to Lewistown, 3.5 miles. Track laid 
in 1889, between Henderson and Durham, 7 miles. 

21. Southern & Western Air Line,—Graded, Shelby 
to Burke Co. line, 24 miles. Under construction, Burke 
Co. line to Cranberry, 76 miles; President, 8. McD, Tate, 
Morgantown; Chief Engineer, J. N. Wilson, Morgean- 
town, 

22. Suffolk & Carolina,—Projected, Ryland to Eden- 
ton, N. C., 20 miles. 

23. Wilmington Sea Coast,—Track laid in 1888, Wil- 
mington to Ocean, 9 25 miles; President, William Lati- 
mer, Wilmington, N.C. 

Projects and Surveys. 


24, Asheville & Bristol.— Projected Asheville to 
Bristol, Tenn., 83 miles. Chief Engineer, T. Coleman, 
Asheville, N.C. 

25, Atlanta, Asheville & Baltimore. — Projected, 
Asheville, N. C,, to Roanoke, Va., 200 miles, President, 
Natt Atkinson, Asheville. 

26, Atlantic, Henderson & Virginia.’— Projected, 
Henderson to Atlantic Coast Line, 40 miles, President, 
Wm. H.S8. Burgwyn. Henderson. 

27. East Carolina Land & Railway Co.- Pro- 
jected, New Berne to Wilmington, 9) miles. President, 
Claudius E. Foy, New Berne, N. C. 

28. Great Western Air Line.—Projected, Charlotte 
to Durham, 125 miles. 

29. Statesville Air Line. — Surveyed, Spartanburg, 
N. C., to Danville, Va., 190 miles; President, J. J. Mott; 
Chief Engineer, W. A. Eliason, Statesville. 

Total.—T rack luid in 1888, 210 miles. Track laid in 1889, 
80 miles. In process of construction, 49% miles. Under 
survey, 528 miles. Projects of some promise, 747 miles 


SOUTH CAROLINA.--Existing Roads. 


14. Atlantic Coast Line.—Track laid in 1888, N. C. 
State line to Rowland, 2.97 miles; Sumter southwest, 
19.7 miles. Under construction, end of track, 19.7 miles; 
from Sumter, to Orangebur,, 35 miles, Under survey, 
Orangeburg to Augusta, Ga., 50 miles. 

30, Carolina, Cumberland & Chicago.—Track l\aid 
in 1888, Aiken to Edgefield, 25 miles. Under survey, Edge- 
field to Asheville, N. C., 125 miles; Gen. Manager W. H 
Schofield, Aiken, 8. C. 

31. Carolina, Knoxville & Western.—Track laid in 
1888, Greenville to end of track, 14 miles. Graded, Au- 
gusta, Ga., to Greenville, 115 miles. Partly graded, end of 
track to Knoxville, Tenn., 140 miles, Keceivers, Jas. T, 
Williams and Chas. Z, McCord, Greenville. 

lj. Charleston, Cincinnati & Chicago.—Track laid 
in 1888, near Kershaw to Blacks, 84.7 miles. Surveyed, 
Blacks to Augusta, Ga., 151 miles, 

32. Columbia, Newb & Laurens,—Under con- 
struction, Columbia to Newberry, 42.5 miles; 21 miles 
sraded. Surveyed, Newberry to Rutherfordton, N.C, 

00 miles. President, H. C. Mosely, Prosperity, Chief 
Baginess. Charles Ellis, Jr., Columbia. 

. Kutawville.—Track laid in 1888, Vances to Santee 
river, 2.25 miles. 
Sumter, 33 miles. 

34. Green Pond, Walterboro & Branchville.— 
Track laid in 1888, Walterboro north, 2 miles. 

35. Mt. Pleasant & Seaview City.—Under construc- 
tion, Charleston to Seaview City, 7 miles. President, 
Robert C Gilchrist, Charleston, 8. C., Chief Engineer, 
8S. Lewis Simons. 

20. Seaboard Air Line.—Georgia, Carolina & North- 

ern.—Track laid in 188, N. C, State line to Chester, 8, C., 
82 miles. Surveyed, Chester, 8, C. to Atlanta, Ga., 217 
miles.——Palmetto Branch—— Projected, Cheraw to Col- 
umbia, 80 miles. 
36. South Bound,—Blackville, Newberry & Alston.—— 
Track laid in 1888, Salieys to Seivern, 14 miles. Under 
survey, Seivern to Columbia River, 33 miies. Surveyed, 
Barnwell to Savannah, Ga., 140 miles. President, Mike 
Brown, Barnwell, 8. C. 


Projects and Surveys. 

37. Camden, Chester & Ga ffney.—Projected, Gaff- 
ney City to Camden, 85 miles. resident, J. V. Sarratt, 
Chester. 

38. Eastern, Barnwell & Western, — Projected, 
Charleston to Augusta, Ga,, 125 miles. 

39. Hartsville.—Located, Hartsville to Cheraw & Dar- 
uageee R. R., 10 miles. President, J, L. Coker, Hartsville, 


. Cy 

40. Mt, Pleasant, Santee & Little River.—Projec- 
ted, Conway to Charieston, 100 miles. 

41. Orangeburg & Lewiedale.— Projected, Orange- 
burg to Lewiedale, 60 miles. President, R. C, Barkley. 
Chief Engineer, H. T. Peake, Vances, 8. C. 

Total.—Track laid in 1888, 197 miles. In process of con- 
struction, 273 miles. Under survey, 644 miles. Projects 
of some promise, 450 miles. 


CEORCIA.--Exis' ing Roads- 

42, Augusta & Chattanooga,— Surveyed, Augusta, 
Ga., to Chattahoochee River, 140 miles. Projected, 
Chattahooehes River to Chattanooga, Tenpn.. 100 miles, 

43. Atlanta & Florida,—Track laid in 1988, Atianta 


Under construction, Santee river to 


to Fort Valley, 74 miles. 
dele, 42 miles, 

44. Birmingham & Atlantic Air Line.—Graded, 
between Macon and Dublin, 40 miles. President, W. 
e. H. Searcy, Griffin: Chief Engineer, H. S. Watt, 

acon 

45. Central Railroad & Banking Company of Ga. 
—Track laid in 1888, on Savannah & Western Division, 
7 miles. Under survey. Savannah to Americus. 185 
miles, On Kuena Vista & Ellavilie, track laid in 1889. 
Upatoi Creek to Bvena Vista, 26 miles. 

46. Chattanooga, Rome & Columbus, 
in 1888, Chattanooga, Tenn., to Rome, Ga., 
town to Carrollton, 118 miles. Survey: d, Carrollton to 
Columbus, 101 miles. Projected, Kingston to Augusta, 
187 milea: Cedartown to Atlanta, 55 miles. 


Projected, Fort Valley to Cor- 


Track laid 
and Cedar- 


47. Chattanooga Southern — Track laid in_ 1889, 
Chattanooga, Tenn,, to State Line, 3 miles, Under 
construction, State Line to Eagle Cliff. 5 miles. Un er 


20 miles. President, W. 
Tenn. Chief Engineer, 


survey. Eagle ¢ jiff to Alpine 
Crutehfi ld, Chattanooga, 
kK. 8. Wittman 

Columbus. —Track laid in 1888, in and around city of 
Columbus, 8.10 miles. 

48 Columbus Southern.—Under construction, Co- 
lumbus to Albany, 87 » iles, 53 miles graded. Chief En- 
gineer, W. 8S. Greene, Columbus, Ga, 

49. Covington & Macon —Track laid in 1888, Monti- 
cello to Athens, 62 miles. Under construction, Monti 
cello to Griffin, 37 5 miles, 

50. Darien Short Line.—Under construction, Darien 
to Josephine. 40.5 miles President, R. H. Walker, 
Darien, Ga, 

51. Dover & Statesboro, 


Under construction, Pover 
to Statesborv, 10 miles, 


Projected, Stat: sboro to Way- 
Cross, 100 miles. President. Fred Lockhart, Augusta, 
Ga. Chief Ev gineer, Gordon G»irdner. 

52. East Tennessee, Virginia & Georgia, 
jected, Jesup to Jacksonville. Fia., 98 miles. 

53. Empire & Dublin.—Track jaid in 1889, Em pire 
northeast 12 miles. Under construction, end of track to 
Dublin, 18 miles: Empire to Hawkinsville, 12 miies. 
President, J. C. Anderson, Chattanooga, Tenn. 

54. Gainesville & Dahloneyga,— Projected, Gaines- 
ville to Dablonega, 26 m le-. 

55, Georgia Southern & Floritda.—Track laid in 
1888, 10 mile post to 150 mile post, 140 miles. Under eon- 
struction, Valdosta to Lake City, Fla., 60 miles. Under 
survey, Lake City, Fia., to Palatka. Fla., 75 miles; Pro 
jected, Tifton to Tnuomasville, 55 miles. President. 
Vm. H. Wells. Macon, Ga. 

56. Lexington Terminal.—Under construction, Lex- 
ington to Crawford 3.5 miles. President, Hamilton Mc 


Whorter, Lexington. 
57. Midville, Swainsboro & Red RBluff.—Track 
Swainsboro, 20 miles. Pro- 


laid in 1889. Midville to 
jectected, Swainsboro to Red Bluff, 38 mils. Presi- 
dent, Jesse Thompson, Augusta, Ga. 

58. Ore Belt Under construction, Cedartown to 
Cave Spring, 15 miles. President, A. Richardson, 
Cedartown, Ga,, Chief Engineer, Perey Lu mly. 

59, Rogers & Summit,— Track laid in 1889, Rogers to 
Stillman, 32 miles. Projected, end of track to Reids- 
ville, 21 miles, President, Wm. O. Wadley, Rogers, Ga., 
Chief Engineer, J. D. Overstreet. 

60, Rome & Decatur.—Track laid in 1888, end of ‘87 
track to Alabama State line, 5 miles 

61, Savannah, Americus & Montgomery Under 
contract, Abbeville to McRae, 25 miles, Under survey, 
M. Rae to Savanpab, 105 miles. Chief Engineer, R. fi 
Hardaway, Arericus. Capt. J. N. Bass, Supt. 

62. Savannah, Florida & Western —Tiack laid in 
1888, Thomasville to Montice'l», F'a., 24 miles. ‘ 

63, South Brunswick Terminal.—Under construc. 
tion, South Brunewick to Waynesville. 16 miles; Pro- 
jected, Waynesville to Cordele, 160 miles, President, 
gohan E. Holly, New York, Sec., E. P. Kennard, New 

ork. 

64. Union Point & White Plains.—Under construc 
tior, Union Point to White Plains, 13 miles. 

65, Winterville & Pleasant Hill.—Treck 
1888, Duniap to Smithoria, 7 miles. 
onia to Danielsville, 15 miles. 
Winterville. 


Pro- 


laid in 
Projected, Smith- 
President, Jas. M. Smith 


P: ojec's + nd Surveys. 


66. Alabama, Georgia & Florida,—Projected, Bain- 
bridge to Columbus, 110 miles, 

67, Alpharetta & Marietta,— Projected, Alpharetta 
to Marietta, 18 miles. 

68, Athens & Jefferson.—Located Athens to Jeffer- 
sou, 18.5 miles. President, R. B. Russell, Athens, Ga.: 
Sec. R. L. Moss. 

69. Atlanta & Alabama —§Surveyed, Atlanta to Sel- 
ma. Ala., 180 miles, 

70, Atlanta, Atlantic & Great Western—Surveved, 
Atlanta to Savannah, 250 miles, President, Geo.T. Fry, 
Atlanta, Gu, 

71. Cleveland. — Projected, Cleveland to 
miles. President. W. B. Be'l. Cleveland. 

72. Cumming & Warsaw.—Projected, Cumming to 
Norcross, 18 miles 

73. Etowah Valley.—Under construction, Gaines- 
ville to Dawsonville, 25 miles. Under survey, Dawson 
ville to Kingston, 50 miles. Chief Engineer, P, B. Law 
rence, 90 Ellis St.. Atlanta 

14. Hawkinsville, Americus & Eastman.— Pro- 
jected, Hawkinsville to Georgia Southern & Florida 
> 18 miles. President, J. D. Stetson, Hawkins- 
ville, 

15. Madison & Eatonton,— Projected, Madison to 
Epceaten. 22 miles. President, John Crutchfield, 

acor. 

— Belt Line—Projected, Belt Line at Rome, 5 
miles. 

Total,—Track laid in 1888, 433 miles; Track laid in 1889 
120 miles. In process of construction, 372 miles. Un- 
= survey, 1,041 miles. Projects of some promise, 1,187 
miles. 


Lula, 17 


(CONCLUDED NEXT WEEK.) 


RAILWAYS. 
EAST OF CHICACO.- Existing Roads. 


New York, Ontario & Western.—This company has 
awarded the contract for building the tunnel through 
the mountain range which divides the waters of the 
Delaware and Susquehanna rivers, near Walton, N. Y. 
to Ward & Leary. The tunnel is to take the place of the 
“ zig-zag" which is now used to carry the roads up the 
eastern slope of the mountains, It will be about 1,600 ft 
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long, with approaches of 2,000 ft. at each end. The grade 
will be reduced from 104 ft. per mile to 75 ft, per mile 
and the road shortened about 2 miles, 

Long Istand,—Tracklaying has been completed on 
the 4mile extension to Oyster Bay. 

Central Dock & Terminal Co,—This company has 
been incorporated in the interest of the New York Cen- 
tral & Hudson River and the Philadelphia & Reading 
railway companies to construct a 534 mile terminal rail- 
way in the city of Buffalo, N. Y. 

Greenwich & Johnsonville,—The engineers have com- 
pleted the surveys for the proposed extension of this 
road from Greenwich to Granville, N, Y. 

Keyport.—About 1 mile of the extension from Loril- 
lard’s to Atlantic Highlands, N. J., has been graded 
ready for the rails, There will be 6 bridges on the route, 
the longest being 325 ft. 

Evansville, Suburban & Newburg.—This 114% mile 
dummy line, running from Evansville to Newburg, Ind., 
was formally opened for traffic, May 31. 

Evansville & Terre Haute.,—The graders on the 
Evansville & Richmond R, R, have reached Seymour, Ind. 

Cleveland, Akron & Columbus .— The contract for 
grading the 3-mile branch of this road, from near Akron, 
O., toa coal mine, has been let to Kissner, Cook & Co, 
It is expected to have it completed by July 1, 

Cleveland, Cincinnait, Chicago & St. Louis,—Arti- 
cles of incorporation have been filed consolidating the 
Cleveland, Columbus, Cincinnati & Indianapolis and Cin- 
cinnati, Indianapolis, St. Louis & Chicago railway com- 
panies under the above name. 

Mt. Gretna.—A dispatch from Lebanon, Pa., states 
the narrow-gauge road from Mt, Gretna Park to the top 
of Governor Dick Mountain, is nearly completed, and 
will be opened for traffic soon, The road starts from a 
point near the main station in Mt, Gretna Park, skirts 
along the shore of Lake Conewago, and proceeds by a 
tortuous course along the southern and western slopes 
of the mountain to the top, a distance of 7 miles, 

New York, New Haven & Hartford,—The Connecti- 
cut Legislature has passed the bill authorizing this com- 
pany to increase its capital stock $35,000,000, 

Joledo, Saginaw & Mackinaw .—The surveyors are 
making rapid progress On the line from Bay City, Mich., 
to Tawas City, a distance of about 55 miles, They report 
a favorable route, free from heavy cuts or grades, 

East Broad Top.—An extension of the Shade Gap 
kK, K., running from Rockhill to Shade Gap, Pa., to Mif- 
tlintown or Port Royal, is reported to be under consider- 
ation. * 

Somerset,—The contract for the extension of this rail- 
way from Carratunk Falls to Bingham, Me., a distance of 
74 miles, was awarded to I. C. Mills, of Starks, Me., on 
Junel. The grading is to be completed in four months 
from date, and the work is already well under way. 

Projects and Surveys. 

Gouverneur & Southern, — This company has been 
organized in New York to build a railway from Gouver- 
neur to the village of Fine, a distance of 25 miles. Lo- 
cating surveys are in progress, WALTER F. RANDALL, 
of Oneida, N. Y., is Chief Engineer. 

Harrisburg Terminal, — Incorporated in Pennsyl- 
vania to build a road from Bowmansdale, Cumberland 
county, across the Susquehanna river to Harrisburg, a 
distance of 9 miles. 

Buffalo, Lackawanna & Pacijfic.—A number of the 
business men of Niagara Falls, N. Y., have made a pro- 
test to the officers of this road against the proposed loca- 
tion through the business portion of the town, The 
road is projected to run from the Grand Trunk yards in 
Buffalo, to Niagara Falls, about 12 miles. JosEPH RICH- 
ARDSON, Of New York, is President. 

Castine Railway & Navigation Co, — This is the 
new name of the Castine & Bangor R. RK, Co., organized 
to build a railway from Castine to Bangor, Me., a dis- 
tance of 37.7 miles. Steps are being taken to begin the 
construction of the road. Jas. ADAMs, of Bangor, is 
President. 

North Stratford Southern.—A bill is to be presented 
to the New Hampshire Legislature, incorporating a com- 
pany to build a railway from North Stratiord, Coos 
county, to a point on the St. Johnsbury & Lake Cham- 
plain R, R., near Scott’s Station. The proposed line 
would form a connection between the Boston & Lowell 
and the Upper Coos railways. 


SOUTHERN.--Existing Roads. 

East Tennessee, Virginia & Georgia.—The Briarfield, 
Blocton & Birmingham R. R. has been located from 
Montevallo, Ga., to Blocton, 25 miles, and it is stated that 
construction will commence at once. 

Richmond & Danritle.—It is announced that this 
company will build a branch road from Yorkville to 
Sharon, 8. C. 

Seaboard Air Line.—It is stated that the Georgia, 
Carolina & Northern R, R. Co. has placed its bonds and 
will begin construction at once. 

Savannah, Dublin & Western.—This bankrupt Geor- 
gia road was offered for sale, with an upset price of 
$50,000, at public auction oa June 4, but no bids were 
received, It will be put up for sale again on July 2, 
without an upset price, 


Kast & West of Alabama,—The work of widening 
the gauge of this road is progressing rapidly. It isstated 
that several new iron bridges will be built and consider- 
able work done in reducing the grade. The survey for 
the extension to Birmingham will commence soon. 

Vicksburg & Northeastern,—This company has been 
reorganized to build a railway from Vicksburg to Coil- 
umbus, Miss, Under the name of the Vicksburg, Can- 
ton & Yazoo City R. R, the company graded, laid the 
ties and built the bridges on 23 miles of the line from 
Vicksburg to Canton, in 1873, when work was stopped, A 
portion of the old roadbed of the Mississippi Central will 
be used by the new company, and this, with the 23 miles 
already graded, will leave only about 150 miles of new 
road to build. J. J, Cowen, of Vicksburg, is President. 

Rogers & Summit,.—It is stated that this company has 
commenced work on the extension from Stillmans to 
Reidsville, Ga., 25 miles. 


Projects and Surveys- 

Bessemer & Birmingham.— Incorporated in Ala- 
bama to build a line of railway from Birmingham to 
Selma, Ala., a distance of about 130 miles. Among the 
incorporators are: H. L. McKgxE, ot Montgomery, and 
A. W. CAwTHORN, of Selma, Ala, 

Alabama, Georgia & Florida.—A corps of engineers 
under the charge of Maj. W. 8. GREENE, have commenced 
the survey of this road, from Columbus south along the 
abandoned grade of the Bainbridge, Cuthbert & Colum- 
bus Railway; C. G. JorDAN, of Columbus, Ga., is inter- 
ested. 

Bangor & Blountsville.—A project is being agitated 
to build a railway from Bangor Station on the Louisville 
and Nashville R, R. to Blountsville, Ala.,a distance of 
about 12 miles. 


THE NORTHWEST.—Existing Roads. 
Chicago, Rock Island & Pacific.—The annual re- 
port of this company for the year ending April 1, 1889, 
shows the following results from operations: 


Gross earnings 


2 $17,562,505 
Operating expenses and taxes 


13,166,176 


Net earnings 


To these net earnings is to be added $1,660,930, de- 
rived from the sale of lands, etc. Interest on bonded 
debt, rentals, dividends and premiums amounts to 
$7,031,493, leaving a deficit of $974,234. 

Pacific Short Line.—The following are the officers 
of the Nebraska division of this rcad: President, M1L- 
LARD R. Jonzs, of New York; Vice-President, D. A. Mc- 
Kenzie, of New York; Treasurer, E. H: Strong, of Sioux 
City; and Secretary, T. W. Tomuinson of New York. 

Northern Pacifice.—The surveys are completed and 
bids for grading advertised for, for the extension of 
the Jamestown & Northern R.R. from Minnewaukan to 
Leeds Station, 18 miles. 

Northern Pacijic & Manitoba.—The contractors ex- 
pect to have the bridge across the Assiniboine river 
near Portage completed and track laid to Portage by 
June 15. 

Winona & Southwestern,—At the annual meeting of 
the stockholders recently held, the following officers 
were elected: President, W1LL1amM Wrinpom; Vice-Presi- 
dent, H. W. Lamperton; Secretary, M. G. Norton, and 
Chief Engineer, D. M. WHEELER. 

Duluth Incline— Tracklaying has begun on this 
short line of railway at Duluth, Minn. 

St, Louis, Alton & Springfleld.—This company has 
filed a second mortgage of $300,000 on its franchise, 
rolling stock, ete., to the Farmers’ Loan & Trust Co., 
of New York. The money is to be usedin building an 
independent line from Loammi to Springfield, Ill. 

Centralia & Ste. Genevieve,—This road is now in 
operation from Sparta to Coulterville, Ill. 

Belleville, Centralia & East ,St. |Louis.—C, HH. 
SHarmay, of 8t. Louis, Mo,, sends us the following in- 
formation: 


The locating surveys have been nearly completed for 
this road which is to run from Belleville, Lil., to Mt. 
Vernon, Ill, a distance of 67 miles. The work is light; 
maximum grade, 40 ft. per mile, and maximum curve 
6°. There will be two iron bridges of about 100-ft. span 
each. Contracts will probably be let this month, and it 
is expected to have the road in Operetion by December. 
». a Mackey, Gay Building, St. Louis. Mo., is Presi- 

ent. 


Projects and Surveys. 
Yankton, Norfolk & Southwestern,—Jas, H. TELLER, 
of Yankton, Dak., President, has sent us the following: 


The surveys have been completed for this road, which 
istorun from Yankton, Dak., to Norfolk, Neb., a_dis- 
tanee of 70 miles. The route is through a rolling 
prairie country well adapted to agriculture. The 
maximum grade is 50 ft. per mile and the maximum 
curve is 3°. A portion of the right of way nas been se- 
eured. The road is being built principally by English 
eapital. Tne contracts will be let June 10, and it is ex- 
pected to have the road o for _traftic by Dee. 1, 
1889. D.C. Rick of Yankton, is Chief Engineer, 


St. Louis, Quincy, Omaha & Sioux City.—At a 
meeting of the projectors of this road, recently held, 
the following officers were elected: B, F. Stearns, of 
New York, President; J.C. Ricaarpson, of St. Louis, 
Vice-President; Jostan Foaae, of St. Louis, Secretary; 
THEODORE WEED, of New York, Treasurer; and Jas. F. 


Peavey, of Sioux City, General Manager. It was voted 
to make an issue of $12,000,000 of stock and to begin 
work on the surveys at once. The road is projected to 
run from Sioux City, Ia., to St. Louis, Mo. 


THE SOUTHWEST.—Existing Roads. 


New Orleans, Fort Jackson & Grand Isle—\},,., 
300 men are nowat work on the construction of t);. 
Louisixna road. CHas. 8. DwicHt, 25 Carondelet §;., 
New Orleans, is Chief Engineer. 

Kansas City & Southern—It is stated that ti). 
company will extend its line from Osceola to Boliy,; 
Mo., a distance of 49 miles. 

Texarkana Northern,—Wcerk op the extension 0; 
this road is in progress. The line is projected to ruy 
from Kunsas City via Fort Smith to Texarkana an 
thence south to Sabine Pass.: Ten miles of the road 
already in operation. 

Datlas, Pacific & Southeastern.—About 26 mile. 
this road has been graded ready for the rails. 

Chicago, St. Paul & Kansas City.—It is sts: 
that this company will build a branch from St, Josep}; 
Mo., to Leavenwortb, Kan , to connect with the Kan<a- 
City, Wyandotte & Northwestern R. R. 

St. Louis, Alton & Terre Haute.—The aunual re 
port of this company for the year ending Dee. 31, isss, 
shows the following results from operations: 


GROGG CUTER is onsen + ivngicdvacsacivesacdecscco, $049,307.48 
Operating expenses and taxes........---..., 548,571.35 


TRG Gin tnicicccsadasecieceadeceiicnscevces 9000,796.12 

Houston, Central Arkansas & Northern.—Track 
has been laid on this road from Monroe to Columbia. 
La,a distance of 20 miles, and this portion of the road 
will be opened for traffic early in July. 


Projects and Surveys. 

Sulphur Springs & Red River.—We have received 
the following information concerning this enterprise 
from C. B, STEPHENSON, of Sulphur Springs, Tex. 

Surveys are now in progress on this road. The route 
is through a roliing prairie country f-r about 43 miles. 
The remainder of the road, 17 miles, runs through a 
fine timber belt. The principal business wil] be in 
cotton, grain.coaland timber. ‘The towns of Sulphur 
Springs and Cooper have subscribed $20,000 cash, each, 
and granted right-of-way. G.B. Boomer, of Sulphur 
Springs, can give information in regard to letting con- 
tracts for building tbe road. 

Union & Northwestern.—The engineers have reached 
Farmerville, La.,in the survey of this road from Mon- 
roe to Camden, Ark. Unian MILusaps, of West Mon- 
roe, La., is President. s 

San Angelo Northern.—A project is on foot to build 
a line of railway from San Angelo, Tex., north to a 
junction with the Texas Pacifie R.R., a distance of 
about 100 miles. 

Hempstead &, Brazos.—A railway company by this 
name is to be incorporated in Texas. 


ROCKY MT. AND PAC.—Existing Roads. 

Union Pacijfic.—This company has called a meeting of 
the directors to consolidate the Utah Central, the Utah & 
Northern, the Oregon Short Line, the Sait Lake & West 
ern, the Utah & Western, the Utah & Nevada, and the 
Ogden & Syracuse railway companies, under a single 
corporate organization. 

Southern Pacific.—Work will soon commence on the 
extension of the Tracy branch on the west side of the 
San Joaquin valley, a distance of 31 miles.—The exten- 
sion of the Northern California is being pushed. 

Northern Pacific.—Keefe, Green & Co., who have the 
contract for building the Gallatin-Butte branch, have 
sublet the contract for building the bridges and houses 
along the route to Matthews Bros. & Kerrock, of Minne- 
apolis, Minn., for $160,000. 

Oregon Railway & Navigation Co.—The contract 
for building the Spokane Falis & Rockford branch has 
been let to Kilpatrick Bros. & Collins, who have sublet 
the contract for grading the line to J. H, Smith, of 
Spokane Falls, and the bridging to J. L. Smith and 
McKenzie & Co, Work is to begin at once. 

Ilwaco & Shoalwater Bay,—This road from Ilwaco 
to Baker’s bay, Ore., has been completed to Naratta, a dis- 
tance of 16 miles. Five miles of this was completed in 
1888, 

Santa Fé Southern. — This company 1s contemplat- 
ing the building of an extension from Santa Fé, N. M., 
to San Pedro. 


RAPID TRANSIT. 


Electric Railways.— Beverly, Mass.— Hon. Joun |. 
BAKER has been elected President of the Beverly & Dan- 
vers Electric Street Ry. Co. 

Bristol, R. I.— The Sprague Electric Ry. Co. has 
made a proposition to build an electric line to Forest 
ville and Plainville, 

Jamaica, N. ¥.—The electric railway from Brooklyn 
to Jamaica has been purchased by I. B. NEWCOMBE. 

Troy, N. ¥,—The Troy & Lansingburg Street Ry. Co. 
bas made a contract with the Sprague Co. for electric 
equipment. 

Washington, D. ¢.—The Georgetown & Tenleytown 
Electric Ry. Co. has ordered rails from the Johnson Co., 
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of Johnstown, Pa. Gen. R.C. Dwwn is President, and JoHN 
FE. Beat, Secretary. 

Nashville, Tenn.—The Suburban Electric Ry. Co. has 
heen organized by W, M. FLEMING, and Others, of New 
York. Capital stock, $2,000,000. 

Atlanta, Ga,—The Fulton County Ry. Co. has made 
a contract with the Thomson-Houston Co. for electric 
equipment. é 

Birmingham, Ala.—The Birmingham Union Ry. Co. 
is contemplating adopting electricity. A company has 
been formed to build an electric line, using the Sprague 
system. W. B. COPELAND is Secretary. 

Peoria, Ill,--The Central Ry. Co. has been granted a 
franchise for an electric railway. The rails are to be 
supplied by the Johnson Co., of Johnstown, Pa. 

Sioux City, Ta,—The Covington, Sioux City & Dakota 
City Street Ry. Co. will change its line from horse to 
electric traction. 

St, Louis, Mo.— The Lindell Ave, Ry. Co. is building 
the extension of its electric line to Forest Park.——The 
Bridge & Tunnel Co. proposes to build an electric line 
over the bridge, 

Wichita, Kan.—The Wichita & Suburban Street Ry 
Co. made a trial run on its electric line June 5, The 
Sprarue system is used, 

Datlas, Tex.—The Dallas Circuit Ry. Co. is proposing- 
to adopt an electric system, 

Portland, Ore.—The Willamette Bridge Ry. Co, and 
the Metropolitan Street Ry. Co. have awarded contracts 
to the Northwestern Electric Supply & Construction Co., 
of Seattle, W. T., for 34 and 5 miles of electric railway 
respectively. 

Ellensburg, W. T.—An electric railway is projected, 
A. S. Gross is interested. 

Seattle, W. T.—The Woodland Park Electric Ry. Co. 
has been incorporated by G, C. PHINNEY, DANIEL JONES, 
and B. F. Day. Capital stock, $100,000, 

The Thomson-Houston Electric Co. has recently 
closed contracts as follows: Fulton County Street Ry- 
Co., of Atlanta, Ga,, 8 miles, 8 cars; Attleboro, North At- 
tleboro & Wrentham Street Ry. Co,, of Attleboro, Mass., 
8 miles, 5 cars; Americus Street Ry. Co., of Americus, 
Ga., 4 cars; Auburn Street Ry. Co., Auburn, N. Y., 3cars 
The company has now 50 lines in operation and under 
contract. 


Cable Railways.— Washington, D. C.—The Washing- 
ton & Georgetown Ry. Co. has been granted permission 
to convert its 7th St. line to a cable system. The Johnson 
Co., of Johnstown, Pa., has the contract for rails. 

Cleveland, O.—Work on the double track line on 
Superior St. is to be commenced shortly. The road will 
cost about $1,000,000. FRANK ROBISON is interested, 


Dummy Lines. Sheffield, Ala.—The Sheffield Street 
Ry. Co will extend its line about 2 miles, and will pur- 
chase 2 dummy engines. 

Mobile, Ala.—The Mobile & Spring Hill Ry. Co. will 
extend its dummg line into the city, 

Ashville, Ala.—The Ashville & Whitney Ry. Co, has 
been organized to build a dummy Ine. President, L. F. 
Rose; Secretary, JAMES F, GREEN; General Manager, T. 
C, YATES. 

Atchison, Kan,—The Atchison Rapid Transit Co.'s 
dummy line has been sold to W, L. CHALLIS for $4,667. 


Elevated Railway.—Jersey City.—A company to 
build an elevated road from the Jersey Central ferry to 
Bergen Heights has been incorporated by ALFRED C. 
CHENEY and Hiram Hrrcscock, of New York City, 
CHARLES T, HARVEY, of Nyack, N. Y., and others. Cap- 
ital stock, $750,000. 


CONTRACTING. 


Pipe Laying.—The following proposals for laying sub- 
merged water pipe have been received by Capt. Geo. H. 
Cook, U.S. A., Davids’ Id., N. Y.: John F. Ward, Jersey 
City, N. J., $13,200 with Ward’s patent joint, with stops; 
John Sheehan, New Rochelle, N. Y., $13,000 with McNeal 
joint; A. H. Coon, Kingston, Pa., $13,375 with Ward 
joint; Geo, H. Townsend, Boston, $15,900 with Ward 
joint; C. McLean, New York, $26,965 with Ward joint; 
J. Cornwell Jr.. New York, $20,750, with Ward joint; 
$17 400 with Cornwell joint, $15,500 without wood casing, 
‘The contract was awarded to J, F. Ward. 


Contractors’ Addresses.—Elsewhere we have adver- 
tised for the cards and permanent addresses of the lead- 
ing contractors for public works throughout the Ameri- 
can continent. A great many of theseare already on our 
subscription list, but are not known to us as contractors 
except as we check them over from other lists; many also 
buy their papers from the newsdealers, and so we fail to 
get their names or addresses. We are preparing lists of 
such contractors as may be considered national rather 
than strictly local, and hence we apply to these’for their 
adresses, These lists will be issued gratuitously before 
the close of the year and circulated where they will be of 
most benefit to the contractors themselves. It is hoped 
that a liberal and prompt response will be made to ena- 
ble us to make a full and accurate list of the enterprising 
men who are performing so large a part in the subjuga- 
tion of this continent to the needs of the highest civiliza- 
tion the world ever saw. 


ENGINEERING NEWS 





Sewers.—New Rochelle, N. ¥.—The following pro- 
posals were opened June 1 by Mr. Horace Crossy, C. E.: 
Fogg & Scribner, New York, $24,498.38; Molloy Bros., 
New Rochelle, $33,491.79; Adam Miller, Saratoga, N. Y., 
$34,477.32; J. R. Byron, Mt, Vernon, $36,497.25; John Cur- 
ran & Co. New York, $37,716.85; John B. Doyle, Saratoga,. 
N. Y., $38,014.94. Georgi & O'Grady, $38,604.26; Troy Pub- 
lic Works Co., L'd, $40,831. The contract will probably 
be let to the lowest bidder, Fogg & Scribner, whose 
prices are as follows: 6,8, and 18-in. sewer, including 
excavation, back filling and pipe laid, 59 cts., 67 cts., 
$1.37 per ft.; 6-in. temporary outlets, 55 and 60 cts per 
lin. ft.; 4-in. spurs for house connections, 56, 59, 67 cts. 
and $1.57 per ft. extra: 350 upright spurs, 53 cts. per ft. 
extra; 520 4-in Y branches for all sizes, $1.50 each; 1,000 
lbs. iron pipe, 5 cts. per Ib.; 20 manholes, $40 each; 11 
flushtanks, $89 each; 16 lampholes and 2% blind lamp 
holes, $15 each ; 5,000 ft. B. M. lumber, $40 per M; 50 cu. 
yds. concrete, $6 per cu. yd; 10 cu, yds. rubble masonry, 
$10; 3.225 cu. yds. rock, $2.50: manholes, Nos, 9 and 11, 
$212 each. There will be 3,172 ft. of 6-in., 7,670 ft. of 8-in.. 
and 1,654 ft. of 18-in., 450 6-in. temporary outlets, and 
4,064 ft. of house connections. It was originally pro- 
posed to discharge the sewage into a tank and then into 
the harbor, but the State Board of Health disapproved 
of the plan, and it is now intended to extend the outfall 
beyond the harbor and to discharge the sewage into the 
deep water of the Sound. 

Phillipsburg, N. J.—The following are the prices of 
bids for sewers received June 3: M. O. Hagen, Phillips- 
burg: $6.91 per ft, for 681 ft. each of 4ft. x6 ft. brick 
sewer A and B, 49's cts. for 50 ft. of 12-in. pipe, 55 cts, per 
eu, yd. for 20 cu. yds. of rock, 5 cts. per lb. for iron cast- 
ings, $3 75 per cu. yd. for 30 cu, yds. of concrete, 75 cts. 
per ft. for 27 ft. of manholes, $1.25 per ft. for 24 ft. of 
basins. Mutchler & McHale, Phillipsburg: $9 and $9.25 
for brick, $1.25 for pipe, $1 for rock, 6 cts. for castings, 
$4 for concrete, $3.50 for manholes, $200 for basins com- 
plete. McCormack & Monohan, Phillipsburg: $15.70 for 
brick, % cts. for rock. 5cts. for castings, $5.75 for concrete, 
56 cts. for manholes, $95 for basins. T. M. Lescher, Easton, 
Pa.: $9.50 for brick, $45 for manholes, $190 for basins, P. T. 
Brennan. New York City: $6.90 for brick, $49 for man- 
holes, $125 for basins. There will be 3 manholes and 3 
basins. C. Pu. Bassett, of Newark, N. J., is the Con- 
sulting Engineer. 

Yankton, Dak.—The following proposals have been 
received by E. D. PAtmMeER. City Engineer: M. Sykere 
Minnearolis, Minn., $6,217.36: M. Whitten, Sioux City. 
Ta., $6 237.44;—Forrestal. St. Paul. Minn..$6.526.% :—Grim- 
wood, Yankton, $7,594.78 : Greenleaf, Huron. Dak.. $10.- 
8%): Money & Yateman. Sioux City and Vankton, $11.20; 
Cushing & Lliovd, Sioux Falls, Dak., $12.600; M. Clark, 
Minneapolis, Minn., $12,913.60. The contract was awarded 
to Mr, SYKES. 


Jail.—The Stanislaus County Supervisors, Modesto, 
Cal., have ordered an election for June 22 on the propo- 
sition to issue $100,000 in bonds for a county jail, hall of 
records, ete. 


Ra'lway Work and Bridges.—The Sears Construc- 
tion Co., of Eagle Rock. Va.. which has the contract for 
the construction of the Graig Mineral Ry. from Eagle 
Rock to Roanoke. has awarded the contract for grading 
the first 10 miles to McCarthy & Ross, The masonrv was 
let to C. Rosazza & Co, The 1.500 M ft. of trestling will he 
let to an experienced man on personal application. 
There are 4spans of iron bridge to let. specifications for 
which will be sent to bridge companies on application. 
About 10 miles of grading, in 1 or 2 mile sections, will be 
let about June 20; prices and specifications will be fur- 
nished on application. 


Machinery for Locks.—The following proposals for 
machinery for Lock No. 8, Monongahele river, were 
opened June 6 by Lieut.-Col. W. E, Merrit. U. 8, Engi- 
neer Office, Cincinnati. 0.: Lambert Bros. & Co., Tronton, 
O.: 7 ets, per Ib. for 17.021 The, of wrought iron, 77, cts. 
per Ib. for 35,618 The. of cast fron. 12% cts, per Ib. for 786 
Ths, of stee], $3,889.83. Hoefinghoff & Lane Foundry Co., 
Cincinnati, O.: 914, 6, and 27 cts.. $3.966.29. Vulcan Tron 
Works, Chicago, Ill. : 104), 5y5. and 177, cts., $4,088.35. I. & 
FE, Greenwald Co., Cincinnati: 7% cts. for all, $4,140.44. 
West Point Mfg. Co., West Point, Pa. : 914, 734, and 9 cts., 
$4.448.12. Detrick & Harvey, Baltimore, Md. : 734, 84, 
and 15 cts.. $4,464.56. John G. Fritsch. Cincinnati: 197, 
TY. and 114% ets., $4473.77. Universal Radial Drill Co., 
Cincinnati : 9.45, 9, and 29 cts., $5,042.04, 


Plank Roads.—The County Commissioners, at What- 
com, W. T.. have let the contract to Harris & Co.. to 
build the plank toll-road from Whatcom to Lynden. 
The distance is ahout 14 miles.and the road will cost 
about $2,100 per mile. Another plank road from Belling- 
bam hay to Lake Whatcom will be constructed on the 
toll plan. 
ene 


Plumbing Work.—The following bids have been re- 
ceived at Salt Lake City. Utah, for the plumbers’ work 
connected with the Salt Lake water mains and service 
pipes for one year from June 1, under these conditions: 
the city to deliver all fhe water mains at the trenches 
and supply the necessary calking tools, furnaces, yarn 
and lead; the contractor to lay the piping in the trench 





9 


on 


5 


run the joints, and calk, For the services, the city to 
furnish tapping machine, and the contractor to tap the 
mains for service pipes, dig trenches four feet deep, fur 
nish the best lead, standard gauge, extra strong service 
pipe, averaging not less than specitied weights, with 
guaranteed tensile strength of 425 lbs, under pressure per 


sq. in, The bids numbered three, as follows : 

Sizex Midgley Heesch A 

Mains. D. James. & Sons. Ellerbeck 

cts eta. eta p. ft. 

8-in. joints 18 27h 37 
6-in. “* 7 23 22 
4-in.  “* 14 19 18 
3-in. “ ; 15 16 ls 

Services, ‘ 
1\4-in. pipe (cast-iron) aver- 

aging 5 Ibs. per ft 25 28 32 
1-in. (lead) averaging 434 lbs. 

per ft 28 x9 SS) 
%4-in. (lead) averaging 314 

ibs. per ft 27 a, 2 
Sg-in. (lead, averaging 3 lbs. 

per ft 26 274 ” 
\g-in. (lead) averaging 2‘; 

lbs, per ft ; 2% 214 ay} 


~é 


PROPOSALS OPEN. 


Dredging.—About 159,000 cu. yds. N. H. Hurren, En 
gineer. Hon, F. C. LArrope, President of the Harbor 
Board, Baltimore, Md. June 19 

Boilers.—Three stee! 6-flued boilers, W. L. THOMPSON, 
Secretary, City Work House, Cincinnati, 0. June 19, 

Sewers.—From 12,000 to 20,000 ft. of sewers. W. C. 
CLARK, Chairman, Board of Selectmen, Westfield, Mass 
June 20. 

Bridge.— A combination bridge, 1 span of 100 ft., 18 ft. 
roadway, no footwalk. E. T. Hera K, County Clerk. 
Williamsport, Dak. June 21. 

Bridge.— Iron bridge over the Trinity river. E. G. 
Bower, Dallas, Tex. June 22. 

Water-W orks.—Including reservoir and about 45.000 
ft. of 4 to 14 in. iron pipe and 16,000 ft. of 12-in. vitrified 
pipe. Plans and specifications on file. A. KE. PIERCE 
Secretary of Board of Water Commissioners, Westfield, 
N.Y. June 27. 

Bridge.— Wooden drawbridge over Vermillion bayou 
150 ft. long, 12. ft. wide, J. T. BRoussarp, Abbeville, La. 
June 2, 

Sewers.—Terra-cotta pipe, concrete and brick sewers; 
also reveiving basins. THe District 
Washington, D.C. July 1. 

Dredging.—In Penobscot river. Lieut.-Col. JARED A. 
Situ, U. 8. Engineer Office, Portland, Me. 

Steel Work.—Steel superstructure of the King St. 
subway. WM. CARLYLE, Chairman, Committee on 
Works, Toronto, Ont., Canada. July 2. 

Building.—Court house and city hall. Cast-iron col- 
umns and steel beams: also granite and brick. LonG & 
KEEs, Architects. THE BOARD or Court HOUSE AND Crry 
HALL COMMISSIONERS, Minneapolis, Minn. 
June 18. Brick and granite, July 2. 

Bridges.—One iron, 80 ft. span; 2 wood or combination, 
100 and 56 ft. long, 24 and 30 ft. spans; 1 pile bridge 20 ft. 
long. H. A. LANGL«IE, County Auditor, Caledonia, Trail! 
Co. Dak. July 8. 

Bridges.—Across 4 creeks. THe COMMISSIONERS or 
HumpBowpt County Eureka, Cal. July 9 


MANUFACTURING AND TECHNICAL. 


Car Heating.—The Williames Car Heating Co,. of Ros- 
ton, was organized in May to control the Williames sys- 
tem of heating railway cars with steam from the engine. 
President. HuGH McMILLAN, of the Michigan Car Co. 
Detroit; Treasurer and General Manager, R. G. Crasr, 
Boston; General Agent. R. B. Owen, recently with the 
Martin Anti-Fire Car Heater Co. 


The Paul Whitin Mfc. Co..of Rockdale, Mase,, is 
building a new factory 188 x 77 ft.. 4 stories high, with 
boiler and 2 engine houses, etc. About 35 tenements 
will also be built. A. C. Moorr, C. E., of Southbridge, 
Mass., is in charge. 


Granite.—The Rooth Bros. & Hurricane Isle Granite 
Ca., of © Bank St, New York City. is supplying the 
granite and executing the mason work of the reservoir 
at New Albany, Ind., under the charge of Mr. Jonw 
DonaLnson, the Secretary. The work is progressing well 
and will be completed by or before the end of the year. 


The Pintsch Gas Lighting Sy:tem.—The Safety Car- 
Lighting & Heating Co.,160 Broadway. New York. has 
recently had its system adopted as follows: the Shore 
Line Ry.. 48 cars: Chicago & Atlantic, 48 cars: Pullman 
Palace Car Co., 38 cars: Wagner Car Co., 0; New York 
Central, 54; New York & New England, 25: and the Dom 
Pedro IT Ry., in Brazil, 2 cars. The Erie Ry. has 246 cars 
lighted with gas. and the West Shore Ry. i45 cars. The 
New York & New England Ry Co. has changed ite en- 
tire equipment from oil to gas lighting. The New York 
Central Ry. Co. has completed works at Mott Haven, 
N. Y., tosupply gas for its cars. The system has aleo 
lately been put in the boats of the Hoboken ferry, 4 
boats of the Stonington line and 70 United States Gov- 
ernment buoys. 


Coldwell, Maxwell & Co. have a new and completely 
equipped foundry and machine shop at Newburg, N. Y. 


COMMISSIONERS, 


July 2. 


Iron work, 
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There are 2 30-ton overhead cranes extending the whole 
length of the buildings. 


The Cleveland Pipe Works Co. has elected the fol- 
lowing officers: President, N. G. WATTERSON; Treasurer, 
J.C. CAULFIELD; Secretary, B.C. STARR. 


Timber.—The Southern Timber Co,., of Mobile, Ala., 


has a contract for sawing 7,000,000 ft. of lumber for the 
Nicaragua canal. 


The American Bituminous Rock Co. has been or- 
ganized at Louisville, Ky., by Joun F. REYNOLDS, and 
others. Capital stock, $1,000,000, 


Steel Works.—The Carpenter Steel Co. will use the 
Philadelphia & Reading rail plant at Reading, Pa. Mr. 
J. H, CARPENTER, of New York, is President. 


Cement. — A contract has been closed with Messrs. 
Plankinton & Yates, of Milwaukee and Omaha, for the 


erection and operation of a Portland cement factory, 


at Yankton, Dak. The plant is to cost $100,000, and the 
factory to start with a working force of 100men, About 
400 acres of land will be required. 


Docks and Piers.—The South Beach Pier Co. has been 
organized by ApoLPH L. Kino, H. A, WARD, HENRY A. 
OCKERHAUSEN, and others, to build docks, wharves, etc., 
at Southtield, Richmond Co.,N. Y. Capital stock, $15,000. 


Asphalt.—The North American Asphalt Co., of St. 
Louis, Mo.,, is developing the asphalt deposits at Thistle, 
near Salt Lake City, Utah. The beds are 12 or 14 ft, 
thick. The rock is broken in mills and then crushed he- 
tween rolls; it is then ready for use, being laid on a 
concrete or broken stone foundation and consolidated 
by rolling. 


Signal.—The Fontaine Crossing & Signal Co., of Toledo, 
O., has brought out an automatic signal for indicating 
the time that has elapsed since the passage of a train. 
This signal registers the time up to 20 minutes, and is 
put in operation by the passage of a locomotive wheel 
over a small track instrument. 


Car Coupler.—A company has been organized at York- 
ville, 8. C., by Q. J. Hoke, to introduce his patent 
coupler. 

Gas Pipe Line.—A line of steel gas main is to be laid 
between Pittsburg and Murraysville by the Philadelphia 
Co, A 36-in. riveted steel pipe costs, it is said, about 
$10,000 less per mile than cast-iron pipe. The line will be 
$4,000 ft. long and contain 2,000 tons of 4-in. steel pipe. 


Steel Ties. — The Standard Steel Railway Tie & Con- 
struction Co. has moved its New York office from 151. 
Broadway to 15 Cortlandt 8t. The tie manufactured by 
this company is a cross-tie of channel section, with a 
block of preserved wood, on end grain, under each rail; 
the rails are secured by clamps held together by a hori- 
zontal bolt. The ties are to be made by Carnegie, Phipps 
& Co., of Pittsburg. The company gave its first annual 
dinner June 8, at which several engineers and railway 
men were present. Mr. MCGEEHAN is the Engineer, and 
Mr. SPENCER the General Manager of the company. 


Grading Machine.—Miller & Bierce, of Memphis, 
Tenn., want to purchase an improved grading machine. 


Electric Motors.—E. Crippen, 37 Natchez st,, New 
Orleans, La., wants prices on electric motors, 1 to 10 
H, P. 


Cars.—The Michigan Car Co., of Detroit, Mich., is 
building 600 box cars, 34 ft. long, 60,000 lbs. capacity, for 
the Toledo, St. Louis & Kansas City. 

The Ellis Car Co., of Amesbury, Maass., has shipped 2 
open cars to the Merrimac Valley road, at Lawrence. 

The Indianapolis Car Works, of Indianapolis, Ind., have 
an order in hand for the Jacksonville & Southeastern. 

The Union Pacific will soon give out orders for 16 dining 
cars. 


Railway Material.—The Greystone Granite & Con- 
struction Co., of Raleigh, N. C., wants 25 miles of 25 or 30 
Ib. rails, 1 locomotive and 10 flat cars; standard gauge. 

8. G. CuLpeprer, of Adel, Ga., wants 4 or 5 miles of 
30 1b, rails. 


Bails.—The Bethlehem Iron Co,, of Bethlehem, Pa., 
has an order for 40,000 tons of steel rails for an Oregon 
railway. 


BRIDCES AND CANALS. 


La Fayette, Ind.—The following proposals fur the new 
Main 8t. bridge have been received by Evererrt B. 
VAWTER, Engineer of the County Commissioners; De- 
troit Bridge & Iron Works, $30,960; Lane Bridge & Iron 
Works, Chicago, $26,776; with steel joists, $31,096; Cham- 
pion Bridge Co., Wilmington, 0O., $35,800, complete; Mas- 
sillon Bridge Co., Massillon, O., $31,011.86, complete; 
Columbia Bridge Co., Dayton, O., $47.68 per lin. ft. (542 
ft.), $25,842 ; Indiana Bridge Co., Muncie, $27,112; Pitts- 
burg Bridge Co,, Pittsburg, Pa., plan A, $25,750; plan 
B, $27,750; plan C, $30,750; LaFayette Bridge Co., plan 
A, $41,000, complete; plan B, $38,219, complete: plan C, 
$36,639.50; plan D, $32,000; plan E, $24,000; King Iron Bridge 
& Mfg. Co., Cleveland, O., plan A, $27,650; plan B, $28,895 ; 
extra for steel floor, joists and eye beams, $3,600; extra- 
for steel joists for floor only, $2,490; Milwaukee Bridge & 
Iron Works, plan A, $29,674; plan B, $28,555; plan C, $32,- 
000; Canton Bridge Co., Canton, ,O., plan A, $26,865.18 . 


plan A-1, $27,232.21; plaa A-2, $26,980.02; plan A-3, $30, 

370.50; plan A-4, $30,730: plan A-5, $30,054.40; Smith 

Bridge Co., Toledo, O., plan A, complete, $29,000; plan 

B, complete, $27,000; deduct for lattice rail, $5,000. The 

contract was awarded the La Fayette Bridge Co, for $36.- 
« 639.50. 


Vernon, Ind.—The following proposals have been re- 
ceived by J. C. Cope: P. Ensminger, Brookville, Ind.; 
(wood) $17.97 and $15.79 for 126 ft. spans, $11.37 for 50 ft.; 
Queen City Bridge Co., Cincinnati, 0., $26 and $21.95, $16; 
Mt. Vernon Bridge Co., Mt, Vernon, O., $26.40 and $23.50. 
$11.60; Champion Bridge Co., Wilmington, O., $3,420.50, 
$3,225, totals; Columbus Bridge Co.. Columbus, 0., $26.20 
and $21.50, $10.60; Lane Bros., Newark, O., $27, $12.50; 
St, Louis Bridge Co., St. Louis, Mo., $22.50 and $21.85, no 
bid for 50 ft.; Massillon Bridge Co., Massillon, O., $21.75 
for 126 ft., $11 for 5 ft.; Wisconsin Bridge Co., Milwaukee, 
Wis., $26 for 126 ft.; J. F. P. Brackett, Cincinnati, O., 
$23.15, $10.82; Pittsburg Bridge Co., Pittsburg, Pa., $22.- 
75, $11.50; Variety Iron Works, Cincinnati, O., $22.%, 
$11.70; Milwaukee Bridge Co., Milwaukee, Wis., $23, $11; 
Mitchell Bridge Co., Rochester, Ind., $11, $8, wire cable ; 
Canton Bridge Co., Canton, O., $23.40, $11.95; Lane Bros., 
Chicago, Il1., $21.80 and $21.69, $10.12; Columbia Bridge 
Co., Dayton, O., $24.75, $22.25, $21 and $20.75 for 126 ft. 
$10 for 50 ft. The contract was awarded to the Columbia 
Bridge Co. 


Viaduct.—Kansas City, Kan.—The construction of 
the Armstrong viaduct across the Union Pacific and 
Rock Island yards has been decided upon. It will be 
1,700 ft. long and 22 ft. wide, The cost will be $70,000, of 
which the city will pay half and the railway companies a 
quarter each. 


Boston, Mass.—The following proposals were opened 
June 1 by City Engineer Jackson; For iron railing on 
Harvard bridge: Manly Mfg. Co., Dalton, Ga., $1.47 per 
lin. ft.; Chelmsford Foundry Co., Chelmsford, Mass., 
$1.48; G. W, & F. Smith Iron Co., Boston, $1.64; Geo. T. 
McLaughlin, & Co., Boston, $1.66; Smith & Carleton, 
Boston, $1.68; D. H. Andrews, Bostgn, $1.68; Builders’ 
Tron Foundry, Providence, R. I., $1.90; T. M. Ham & Co. 
Boston, $1.91; P. J. Dinn, Boston, $1.93; Smith & Lovett. 
Boston, $2.60. The contract was awarded to the Manly 
Mfg. Co.—For widening the draw opening of the Ne- 
ponset bridge: J. N. Hayes & Co., Boston, $6,400; Josiah 
Shaw, Somerville, $6,480; John Cavanagh & Co., Brain- 
tree, $6,900. The contract was awarded to J. N, Hayes & 

*Co. 

Bridge Notes.—Brattleboro, Vt.—The new iron 
bridge over the Connecticut river to Chesterfield, N. H. 
has been completed, It has one span of 320 ft, and cost 
about $12,675; it was built by the Berlin Iron Bridge Co. 

Clifton Park, N. Y.—The Highway Commissioners 
will build 3 iron or stone bridges. 

Elizabeth, N. J.—The Board of Freeholders will 
build an iron drawbridge at Summer St. over the Eliza- 
beth river for $10,000, 

Plainfield, N. J.—A bridge will be built on Grant 
Ave. at a cost of $1,000, 


Williamsport, Md.—The Cumberland Valley Ry. will 
build a new iron bridge across the Potomac. 

Parkersburg, W. Va.—The County Commissioners 
are again considering the project for a Little Kanawha 
river bridge. 

Asheville, N.C.—The West Asheville Tell Bridge Co. 
has awarded the contract fora bridge over the French 
Broad, to the Wrought Iron Bridge Co., of Canton, O., 
for $14,000. 

Petersvitle, Ind.—The County Commissioners have 
let contracts for the substructure and superstructure of 
a new bridge at $4,217.88 and $3,086.76 respectively. 

Venice, Ill.—Work is in progress on the east caisson 
for the Merchants’ bridge to St, Louis, Mo. 

Baraboo, Wis.—It is proposed to issue bonds to pay 
for a new bridge across the Baraboo river. 


Eau Cloire, Wis.—It is proposed to build another 
bridge over the Chippewa river, at 4th Ave. 

Canton, Dak.—The Milwaukee Bridge Co. is building 
a new bridge over the Sioux river. 

Astoria, Ore.—_Hoffman & Bates are preparing to 
bnild the bridge for the Astoria & South Coast Ry. 

Dallas, Tex.—The County Commissioners will rebuild 
the Commercial St. bridge. 

Anaheim, Cal,—M. Ledbetter, of Los Angeles, has 
the contract for a bridge over the Santa Ana river, at 
$8,445, 

Crescent City, Cal,—The San Francisco Bridge Co. 
has a contract for a railway bridge over Smith river. 
The price is $23,000. The bridge will be 730 ft. long and 
14 ft. wide, with 5 spans, 2 of 220 ft. each, 1 of 96 ft., and 2 
of 97 ft. exclusive of approaches. 

Chambly, Que.—Proposals for bridge masonry have 
been received by Josep TrupEAv as follows: Raymond 
& Barsalow, St. Hubert, $9.75 per cu. yd.; Jos. Dubine, 
Napierville, $14, in blocks, erecting the pier as per plans 
and specifications; I. R. Labelle, Ste. Rose, $8 per cu. 
yd. The contract was awarded tol. R. Labelle. 

Highland, Falls, N. Y.—The Berlin Iron Bridge Co., 
of East Berlin, Conn., is putting up 2 iron bridges; one 
of these has a concrete floor, no wood at ali being used, 

Laredo, Tex.—An iron bridge of 100 ft.clear span, 


with a roadway and 2 sidewalks, has been built by th e« 
Berlin Iron Bridge Co.,of East Berlin, Conn., and ship- 
ped to Laredo. This is the second shipment of the kind 
that the company has made to Texas, 


ELECTRICAL. 


Electric Light,Rockville, Conn.—A number of 
electric light companies have made propositions to the 
gas company to put in an electric plant, 


Windsor Locks, Conn,—It is proposed to establish an 
electric light plant, probably in connection with the 
water-works, Mr, H. C. DouGLas is interested. 

Buffalo, N. ¥.—The Council is discussing the cost of 
different systems of electric lighting. 

Far Rockaway, N. Y¥.—Several franchises for elec- 
tric light have been applied for from the Village Trus- 
tees. 

Patchogue, N. ¥.—The Electric Light Co. is extend- 
ing its lines and will soon have 400 incandescent lights in 
operation. 

Baltimore, Md.—The only bids for electric lighting 
were from the Waterhouse Electric Co. and the Brush 
Electric Light Co. The contract for 1 year has been 
awarded to the latter. 

Florence, 8, C.—The Florence Electric Light & Power 
Co. has been organized by Gro. B. Epwarps, of Charles- 
ton and others, 


Cincinnati, O,—It is proposed to put up a plant with 
a capacity for supplying 2,000 arc lights, 300 of which 
are to be putin at once. 

Pierre, Dak.—The Hawkeye Electric Light Co., of 
Davenport, will put in a plant, 


Butte, Mont.—The Butte City Electric Co, will put in 
a complete new incandescent electric light plant with a 
capacity of 750 lamps of 16 c. p. each, These lights will 
be operated on a separate circuit and will have no con- 
nection with the are circuit. 


San Pedro, Cal.—The San Pedro Electric Light & 
Power Co, has been incorporated by E. E. Peck, R. D. 
SEPULVEDA and J. H. Dopson, Capital stock, $100,000, 


Omaha, Neb.—The Council has received the following 
bids for lighting the streets for5 years: 

Western Street Lighting Co., $21 per lamp per year. 
Omaha Gas Mfg. Co., $25 per lamp per year. New Omaha 
Thomson-Houston Electric Light Co., 100 lamps, 5 years 
contract, $175 per lamp per year; 150 lamps, 5 years con- 
tract, $165; 200 lamps, 5 years contract, $160. For 16 c. p., 
$22; for 20c.p., $25; for 25 c.p., $28. Omaha Illuminating 
Co., 100 lamps, 55 cts. per night for each light of 2,000 c.p.; 
300 lamps, 16 c. p., $22.50 per light. Omaha Gas Mfg. Co., 
incandescent electric lights, 30 c. p., $26 for each light. 
Sun Vapor Light & Stove Co,, $18.48 per lamp per year. 


The Thomson-Houston Electric Co., of Boston, 
Mass., reports a number of orders for arc and incandes- 
cent lamps for cities and for isolated plants. 


The Heisler Electric Light Co., of St. Louis, Mo., 
manufacturer of the Heisler long distance incandescent 
system, has issued a new illustrated catalogue. which 
may be obtained on application. The catalogue contains 
articles from different papers, descriptive of plants in 
various cities, and there are a number of testimonials. 
Among the illustrations are maps showing the location 
of the lights in Wabash, Ind., Matteawan and Fishkill, 
N. Y., Vincennes, Ind., and Red Bank, N. J. A list is 
given of the most important central stations. The lights 
are used for street, business, and residence lighting. 


WATER AND MUNICIPAL. 


Atlanta, Ga.—There is considerable agitation at pres- 
ent over the water question, as an additional supply is 
needed, and several plans have been suggested, Mr. 
HILYER is in favor of moving the works to a location on 
Nance’s creek, while the mayor, Mr. GLENN, is in favor 
of the river as the source of supply. It is said that there 
is no trouble as to the immediate supply of water, but 
the main pointis to secure a surplus for a future supply. 
It is proposed to appropriate $10,000 for the purpose of 
investigating the means of procuring an additional sup- 
ply, and a committee has been appointed, headed by Mr. 
W. A. HEMPHILL, to look into the matter. The follow- 
ing is an estimate made by Mr. HiLyer for the Nance’s 
creek location: 


NANCE’S CREEK ESTIMATE. 


20 million gallon 
same and pump 
5 miles 36-in. main 
aera cervice ressevate.. ; 
ater privileges and right of way. 
Moving old main and setting to service se 
Movi resent pumps setting to service 
and for pump house at service reservoir .... 
Moving se filters and 


Credit present site 


Balance net expenses of new works 


Filters.—The Jewell Pure Water Co. has secured the 
contract for filtering 2,000,000 galls, daily at Appleton, 
Wis. At a meeting of the Directors of the Light. 
Heat & Water Co., of Jackson, Miss., on June 3, the 
contract to fitter ter of the Tennessee river for 
the city water-works was awarded to Monsin, Allen & 
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Co., of New York City, general Eastern agents for the 
Jewell Pure Water Co. 

Gas Works.—Rechester, N. ¥.—The Municipal Gas 
Co. has acquired control of the Rochester Gas Light 
Co, by the purchase of $590,000 of the $600,000 stock of 
the latter. The Citizens’ Gas Co. is still independent, but 
negotiations for acquiring it have been made by the 
Municipal Co. ° 

Fayette Co., Pa.—The Virgin Run Gas Co. has been 
incorporated at Harrisburg to supply gas to Dawson, 
Connelisville, Uniontown, Dunbar,New Haven and Broad- 
ford. Among the stockholders are SAmMvuEL C. and W. 
Harry Brown, of Pittsburg. Capital stock, $10,000. 

East Liverpool, 0.—Knowles, Taylor & Knowles are 
putting in a Loomis gas plant. 

Pine Bluff, Ark.—A tranchise for gas works has 
been applied for by N. M. Jones, J, O’CONNELL and H. 
P. BRADFORD. 


Nasaya, Nicaragua, C. A.—Congress has authorized 
the contract made with Messrs. Clirnie & Pimentel for 
supplying the city of Nasaya with water. 


Pawtucket, R. I.—The Water Commissioners have 
issued their report for 1888, During the year several hun- 
dred feet of pipe have been laid and 17 hydrants set; also 
271 services metered. There are about 5,084 services and 
3,098 meters in use. The total amount of water pumped 
during the year was 1,554,238,516. The report contains 
several statistical tables and a report on the analysis of 
the water by Prof. Drown of the Massachusetts Institute 
of Technology. It is also illustrated with a portrait of 
Mr. Epwin DARLING, the Superintendent, and 7 views of 
the pumping stations, reservoirs, etc. 


St. Paul, Minn.—The Water Commissioners have 
issued their report for 1888. During the year, 28 miles 
3,392 ft. of mains was laid, and the high-service reservoir 
designed by J. T. FANNING and H. H. HARRISON was 
completed; 1,218 new services were put in. There are now 
131 miles 3,876 ft. of mains, 1,134 fire hydrants, 162 street 
sprinkling hydrants, 1,199 gates, 284 meters and 7,235 ser- 
vices. The superintendent recommends the laying of 31 
miles 540 ft. of mains during 1889, and the estimate of 
cost for pipe castings, hydrants, gates, trenching, and 
laying complete is $276,730.50. The amount of water 
pumped was 484,507,680 galls. A plan is given, prepared 
by Mr. J.T. FANNING, showing the flow and friction losses 
in water pipes in a section of the city. JoHN CAULFIELD 
is Secretary and J. B. OVERTON Superintendent. 


Jamestown, R. I.—The 12-in. iron outlet pipe has been 
laid and the sewerage system completed. There are 6, 
8, and 12-in, glazed pipe. The plans and specifications 
were prepared and the work carried out by Mr. WM. H_ 
Lawton, Jr.. C. E., and Mr. CORRIGHAN. 


Indianapolis, Ind.—The Indianapolis Water Co. has 
purchased 60 acres of land around the water gallery, and 
a 24-in. main will be laid from the gallery to the city, 
A new pumping station is to be built in which will be 
engines of 16,500,000 galls. daily capacity, while at the 
lower station the capacity will be 18,000,0000 galis., mak- 
ing a total capacity of 34,500,000 galls. per day. There 
will be, as soon as the new line is laid, 3 forcing mains, 
of these one is a 20-in.,the others 2%-in. There are now 
over 70 miles of distributing pipe, and when the new 
inés are in, there will be a total of over 90 miles. 


Water Works.—Massachusetts.—Holyoke. Workis 
in progress on the dam for the new reservoir; it will be 
1,900 ft. long, 21 ft. high, 7 ft. wide at top and 15 ft. at the 
base; it is built of rubble masonry. Mr. ELLswortTa, 
City Engineer, is in charge, and Delaney Bros. are the 
contractors. The total cost will be $80,000. 

Rhode Isltand.—Wakefield. The Wakefield Water- 
Works Co. is laying mains on North Main St.—East 
Providence. The supply main burst recently. 

New York.—Albany. The plans for the new engine- 
house have been prepared by Parfitt Bros., architects, 
of Brooklyn, and approved by Mr. De Verona, the engi- 
neer.——Syracuse. The vote on the proposition to issue 
$3,000,000 in bonds for water-works to be built and owned 
by the city, the supply being taken from Skaneateles 
lake, resulted in 11,302 for and 910 against the proposition. 
Moffett, Hodgkins & Clarke, of Watertown, N. Y., made 
& proposition to establish and maintain works; the rates 
to be the same as at Rochester.——Sidney. The Sidney 
Water Co. proposes to bring water from a reservoir 2 
miles east of the village.——Brockport. Water-works 
are projected.._——Cazenovia. L. W. LepyYarp, J. STes- 
BINS and CuHas. M. Portrer for the committee ap- 
pointed to consider the question of establishing water- 
works.—Jamaica, The Jamaica Township Water Co., 
of which Mr. Locxwoop is President, will extend its 
mains.—Fort Edward. A new main will be laid to the 
island, to replace the one which burst last winter.— Sil- 
ver Springs. Water-works are projected. W.H.Cum- 
MINGS is interested. 

New Jersey.—Newark. The Commonwealth Water 
Co. has been incorporated by EvGENE VANDERPOOL, C. 
Pu. Bassett and FREDERICK FRELINGHUYSEN. Capi- 
tal stock, $100,000, -Blaftstown. Joun I. BuatR pro- 
poses to build water-works; the supply will be taken 
from wells and pumped to astand-pipe 12 or 15 ft. diame- 
ter and 90 or 100 ft. high.——Long Branch. The company 
hasaceptei Miso: Biow N's, offsr to personally ; assume 


the responsibility of the city’s indebtedness.—Jersey 
City. Mr. Jonn R. BARTLETT recently explained the 
Montclair Water Co.'s scheme at a public meeting, aud a 
committee consisting of Dr. L. J. GORDON, JAMES FLEM- 
ING, and others, was appointed to confer with Mr. BarR- 
TLETT. —— Plainfield. At a special meeting of the 
Council held this week, the specifications for a water 
supply prepared by Mr. RupoLPH HERING, C. E., were 
read, and after some discussion the matter was postponed 
till the meeting of June 21 for further consideration. 

Maryland. Catonsville. The Catonsville Water Co. 
has awarded the contract for an additional stand-pipe to 
Bartlett & Hayward, of Baltimore, for $8,500. 

District of Columbia.—Washington.—The hotel men 
bave recently protested against the enforcing of the 
meter regulations, but Commissioner RAYMOND has re- 
ported that it is necessary that the regulations be en- 
forced, as the new 48-in. main will not furnish an ur lim- 
ited supply, 

Virginia.—Lynchburg. A new 4,000,000 galls. pump- 
ing engine has been put in to force water to the College 
Hill reservoir, which is 300 ft. above the pumping station. 
— Hampton. The contract for the new works has been 
let to Crook & Horner, of Baltimore, Md.; they will fur- 
nish an engine and boiler and 8,000 ft. of 10-in. pipe for 
$13,000,——-Petersburg. The damage done to the water- 
works by the flood will be repaired at once. 

Georgia.—Fort Valley. The works to be built by Capt. 
J. A. HOUSER and others will cost about $15,000,—_Amer- 
icus. A new reservoir is to be built.—Gainesville. 
JOHNSON and CRUSELLE are making surveys for the 
proposed works. 

Alabama.—Florence. W. F. INMAN, of New York 
proposes to build water-works on the stand-pipe system. 
——Bessemer. The DeBardeleben Coal & Iron Co. is 
building another reservoir.-—_Decatur. The new works 
have been completed and water has been turned on. 

Tennessee.—Chattanooga. The Chattanooga Water & 
Power Co. has invited bids for building water-works, 
President, Joun R. DeEaAn.— Knoxville. The Knoxville 
Water Co. will put in new boilers and extend its mains. 

Ohio.—Marion. A reservoir is to be built, and a site 
is now being selected. 

Indiana,—Columbus. The new engine was ‘tested. 
June 1, with satisfactory results. 

Michigan.—Kalamazoo. The city has awarded con- 
tracts for 266% tons of pipe and 8 tons of castings to the 
Detroit Pipe & Foundry Co., of Detroit, Mich., for 
$7,200.92——-Ypsilanti. Trial wells have been put down 
and a good flow of water obtained for the proposed 
works. 

IUWinois.—Peoria. The Peoria Water Co., in which 
Moffett, Hodgkins & Clarke, of Watertown, N. Y., are 
interested, will begin work at once, prospecting for 
water. The incorporators are CHESTER B. Davis, WM. 
H. FrRrrcHMAN and Nicnouas E. WORTHINGTON. The 
capital stock is $1,000,000.—Pekin. About 1,100 ft. of 
Pipe extensions are to be laid.——Alton. The water is 
said to be in yery bad condition and to need filtering. —— 
Ottawa. The South Ottawa Water-Works Co. has been 
incorporated by THos. E. MACKINLAY, C. B. Hess, and 
Tros. C. FuLLERTON. Capital stock, $100,000.—Nor- 
wood Park. The brick tower iscompleted ; the tank will 
be 36 ft. high.——Pinckneyville. Water-works are to be 
built.—-Carlyle. The case between the city and the 
Carlyle Water, Light & Power Co. is now before the 
Circuit Court. The city claims that the pipe furnished 
was not what the specifications called for, that the water 
was not thrown as high as it should be, and that the 
boilers furnished were second-hand. The plant was 
erected in 1887. There are about 70 plugs, 3% miles of 
mains, an engine house, and a stand-pipe 115 ft. high. 
The city was to payan annual rental of $2,100. The 
opinion of the citizens is that this is too much. 

Minnesota._Bryn Mawr. This suburb of St. Paul 
will have its own works, costing $25,000 to $30,000. There 
are 10 tube wells and the water will be pumped to a tank 
of 50,000 galls. capacity ; 4 miles of mains are being laid. 

Kansas.—Argentine. The Argentine Water & Electric 
Light Co, has been organized by A. Kiern, J. P. Byrne, 
and T, Evricat. Capital stock, $150,000. 

Nebraska.—Orieans. The water-works have been 
tested and accepted by the city.——Tekamah. Water- 

works are projected.—Grant. The wells have been 
sunk and the contract for pipe laying has been let to 
B, F. Clark, of Ashland. 

Montana,—Helena, The East Side Water Co. has to 
close the gates of its reservoir at night in order to het 
enough water collect to furnish a small supply during 
the day. The Woolston Co. is said to have a limited 
supply during the present dry time. 

Missouri.—St. Charles, The water company will lay 
new mains in several! streets. 

Colorado.—Denver. The Denver City Water Co. has 
applied for a 20 years’ extension of its present contract 
with the city. The Real Estate Exchange has adopted a 
resolution to the effect that no exclusive frapchise 
should be granted, but that the city should own its 
works, 

, Utah,—Ogden. A special committee has been ap- 
pointed to consider the proposition made by the Bear 
River Canal Co. to supply the city with water. 
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Ontario,—St. Catharine's. Proposals will be received 
June 17, for $30,000 30 years water-works debenture. 
Address W. A. MITTLEBERGER, Treasurer.—— London. 
Contracts have been let for the new residence for the 
pumping engineer; the cost will be $1,604.—Toronto 
Contracts have been awarded as foitlows: valves, Rice 
Lewis & Son, and R, A, Dempster, of Manchester ; 48 and 
60-in. flexible joints, Camden Iron Works, $150.40 and 
$188; 4, 6 and 12-in. pipe, St. Lawrence Foundry, $40, $38, 
and $37.50; 36-in. pipe, A. Gartshore, of Hamilton, $37.50; 
pumping-engine of 3,000,000 galls, daily capacity, with 
boilers, Blake Steam Pump Co., Boston, $28,980; 48 and 
60-in, steel plate pipe, S. Warden, of Syracuse, $7.25 to 
$10,15.——Ottawa. Hanson Bros.. of Montreal, have pur 
chased the new issue of Ottawa corporation water-works 
bonds, at 98,92. The amount is $150,000, for 2) years at 
per cent, 


Irrigation.—-Colorado. The Hindsware Ditch & Reser 
voir Co. bas been incorporated at Denver by B. 8. Hinp, 


H. V. Warr, J.Q. ADAMS, and others. Capital stock, 
$5,000, The company will operate in Garfield Co. and 
demands 2,000 ins. of water from Elk creek.——The Loma 


& Garita Ditch Co. has built a hanging flume. 

Montana.—The Chestnut Valley Canal Co., has been 
incorporated at Helena, Mont., by ALBERT KLEIN- 
scnMiptT, J. D, McInrTyre, and WALTER N. GRANGER. 
Capital stock, $75,000, The object is to construct and 
maintain a ditch, tapping the Missour: river in Cascade 
Co, at a point at the head of Half Breed rapids, and 
conveying the water in a northern direction a distance 
of about 30 miles, This enterprise will open up a sec 
tion of fine farming land 

New Mexico. — The Fort Sumner Land & Ditch Co., 
capital stock $100,000, has been incorporated by Lon Horn 
and D. L. TaYLor, of Trinidad, SAm Doss, of Fort Sum- 
ner, A. T. BACON, of Greely, Col., and F. A. MANZANA- 
RES, of Las Vegas. The company owns the old army 
reservation about Fort Sumner, capable of being mad 
highly productive when the waters of the Pecos river are 
brought upon it. The reservation comprises about 19,000 
acres and was sold by the Government at $2.5 per acre. 
When the irrigating ditches are completed it will be mar 
keted at from $10 to $20 per acre, 

California,—The Fresno Canal & Irrigation Co., WH. 
INGELS, Secretary, will build a cana) 25 miles long, re- 
quiring the moving of about 800,000 yds. of dirt.— 
The Orange s rove Water Co. has been organized at Po- 
mona, by C. E. Wurre, Geo. E. Ross,and W. H. SAn- 
DERS. Capital stock, $240,000.——The survey of the Sun- 
set canal has been commenced. The point of diversion 
will be near the summit of the lake, about 16 miles north 
of Huron, in Fresno Co. One main canal wil! run towards 
the Little Panoche and the other toward Tulare lake, 
passing near Huron. Both ditches will cover some of 
the Lest land in the State, The ditches are to be 100 ft. 
wide and 80 miles long. 


Drainage and Dams in Connecticut,—Hill & Palmer, 
engineers, of Bridgeport, Conn., are preparing dredges, 
etc., to reclaim about 4,000 acres of salt meadows in the 
old town of Stratford, east of Bridgeport, with perbaps a 
considerable length of dikes and creeks across the 
meadows. An association has been formed to carry out 
this work. Mr. B. H. Hit, State Engineer, has, by re- 
quest, been making examination of a number of dams in 
the State, the recent disaster having aroused considerable 
anxiety as to the condition of these structures, 


Pilters.—The following proposals have been received 
by the Water Board at Newburg, N. Y.: Oliphant Filter 
Co., $24,000; National Filter Co., $30,000; Hyatt Pure 
Water Co., $39,000, for a complete plant. The contract 
was awarded to the Hyatt Co., there being Only one neg- 
ative vote. 


Terre Haute, Ind.—The Wabash Valley Natural Gas 
& Fuel Co. has been granted a franchise and right of 
way for mains for supplying gas for domestic fuel. 


Brockton, Mass.—The Water Commissioners have is- 
sued their report for 1888. Trouble has been ex- 
perienced with vegetable growth and a report on the 
same has been made by the State Board of Health. The 
commissioners are in favor of mechanical filtration, and 
they give an abstract of a report on filter systems made 
by the Water Board of Lowell. An experimental Jewell 
filter has been in use. During the year 8,680 ft. of mains 
13 gates, 11 bydrants, and 130 meters were set ; there are 
now 34.15 miles of pipe, 291 gates, 904 hydrants, 11.77 miles 
of service pipe, and 1,283 meters. W. F. CLEAVELAND is 
Superintendent, 


Nashville, Tenn.—It is said that the capacity of the 
filter at the Upper Id. is inadequate to supply the 10,000,. 
000 galls, per day required by the city, the cause being, 
according to the report of Mr. Jowrrt, City Engineer, 
that the filter is not long enough and dves not cover suf- 
ficient filtering area. With the new engine, there wil! 
be a pumping capacity of 20,000,000 galls. per day, and the 
filter cannot be extended to furnish this supply. 


Water Power. Winnipeg, Man.—Mr. J. T. FAx- 
nina, C. E., hag made an investigation and will report 
shortly. The minimum power will be about 3,78 H. P. 
atlow water. The dam will give 2% ft. fall at low water 
The cost will be about $350,000. 
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Wellfleet, Neb.—The Wellfieet Real Estate & Improve. 
ment Co. has advertised for estimates and plans for 
building a dam on the Medicine creek at Wellfleet. The 
water will have a fall of 40 ft. and will furnish power 
tor a turbine water wheel and electric dynamos, and will 
also run the machinery of the beet sugar factory. 

Cohoes, N. Y.—The Cohoes Co, will build a dam 75 it. 
long and 22 ft, high to catch the water now being wasted 
into the river at the rear of the Tivoli mills. A tunnel 
400 ft. long will connect the dam with the tube works 
level, through which the water now wasted will be 
conducted and augment the force needed to give power 
to the tube works. Ira Parker, of Waterford, has the 
contract. The cost will be about $12,000. 


Burlington, Vt.—The Water Department has issued 
its report for 1888. In July work was commenced on the 
new reservoir of 4,000,000 galls, capacity, plans and speci- 
fications for which had been prepared two years before by 
Superintendent PARKER, and by the end of the year was 
so far advanced that the use of the old reservoir was dis- 
continued, W. H. Lang, Goodhue & Co., of Burlington, 
were the contractors, It is recommended to improve 
the old reservoir and connect the two. There are now 
93,808 ft. of cement and 65,004 ft, of iron pipe; 163 hy- 
drants, 266 gates and 445 meters. Mr. F. H. CRANDALL, 
the Superintendent, is to be commended for giving a 
complete summary of statistics in the form suggested by 
the New England Water-Works Association. Uniformity 
in the style of reports is much to be desired, and this 
form should be more extensively followed than it is. 


Artesian Wells.—Athol, Mass.—A well is being put 
down by Barrett & Webster, contractors, of Orange. 

Georgetown, D, C.—The Virginia Artesian Well Co, 
has struck a good flow of water at a depth of 85 ft, The 
company is putting down 2 wells at Roslyn, Va. 

Abbeville, Ga.—Money has been subscribed for sink- 
ing an artesian well. 

Melbourne, Fla.—A well for the Melbourne & At 
lantic Ry. Co. has been put down by J. A. Durst. 

Key West, Fla.—The Key West Water Supply Co, will 
put down a well. 

Gate City, Ala.—The well has a flow of 400,000 galls 
per day. 

Uniontown, Ala.—The well has been put down 920 ft. 
and has struck water. 

Martinsville, Ind,—Another well 18 to be put down 
by E. Henderson and T. H. Parks. 

Des Moines, Ia.—A flow of water was struck recently 
by a well on 8. 8. Smrrn’s land near Bayard. 

Vinton, Ia,—The well is 1,282 ft. deep and cost $4,138.50 
for drilling, exclusive of tubing. 

Jamestown, Dak.—The Trustees of the Insane Asylum 
have let a contract for a 6-in, well to Lupler Bros,, of 
Pingree, for $7,000. 

Groton, Dak.—It is proposed to issue bonds for $15,- 
000 for an artesian well. 

Pueblo, Col.—The well put down on the heights by 
L, C. Frey has struck water. 

Stromsburg, Neb,—Wells are to be sunk to a depth of 
about 135 ft. 

Grant, Neb.—A local company is to be organized to 
sink artesian wells. 

Waco, Tex,.—The Waco Artesian Investment Co. has 
been incorporated by Wa. BRENSsTADT, E. RoTAN, and 
F. W. Fort, Capital stock, $60,000, 

Sherman, Tex .—M. H. ANDREWS wants proposals for 
artesian wells to increase the water supply. 

Velasco, Tex.—Weils are to be put down, Address 
J. B. RUNYAN, 

Datlas, Tex .—The Dallas Rapid Transit Ry. Co. wants 
proposals for putting down a well 3,000 ft. deep. 

Beebe, Ark.—H. B. Barger, of Coal Hill, has a con- 
tract to sink a well for F. P. Laws. 

Anderson, S, C.—The Anderson Ice Co. will put down 
a system of gang wells. 


Special Reports of Water-Works. 


Booth Bay Harbor, Me,—We are informed that 
works will be built this summer, with J. W. STARR, 308 
Walnut St., Philadelphia, Pa., as contractor, 


Fort Fairfield, Me.—N, H. MARTIN has sent the fol- 
lowing: 


The Frontier Water Co. has recently been organized 
to build the works started some time ago, Part of the 
pipe is now on the ground, and it is expected that the 
works will be vompleted before Oct, 1. This will be a 
gravity system, with 1 mile of 10-in. and 1% miles of 8-in, 
mains extending from the reservoir to the village. There 
will be 17 hydrants, at a rental of $50 each pr year. 
Estimated cost, $25,001. NICHOLAS FESSENDEN is Desigr- 
ing, and Ep. L. Houenton, Constructing Engineer. 

Sanford, Me.—One-half mile of 4-in. pipe will be laid 
this season. 


Sullivan, Me,— Address C. P, SIMPSON. 


Mitford, N. H.—Ws. M, KNOWLTON has sent us the 
following: 


The Milford Water- Works Co, failed to fulfill their con- 
tract to complete works by Dec. 1, 1888. The compan 
has been reorganized and a new contract made wit 
town, works to be finished by October 1. There will be 40 
hydrants, with a rental of $50 each per vear, and about 6 
miles of 10 to 6-in. pi A 1,000,000-gall. pump will 
raise water to a 250,U00- . stand-pipe, the latter to be at 


ee 
ames a trent 


ENGINEERING NEWS 


an elevation of 170 ft. above the public square. The 
town bas the right to purchase the works within one 
year, at cost, with interest and bonus of 5 r cent. 
added; or to purchase them any time within 2 years at 
their actual vaiue. Work was begun last week. 


Vergennes, Vt.—The mains will be extended about 4 
of a mile, and 1 hydrant added. 

Canton, Mass,—About 8 hydrants will be set this 
summer, 3 valves, and 8 meters: 1,400 ft. of 8-in., 2,000 ft. 
of 6, and 2,000 ft. of 4-in. pipe will be laid. 

Chicopee Falls, Mass.—Henny J. Born, Secretary. 
informs us that this year 2,000 ft. of 8&in. mains will be 
laid, and 460 ft. of 4-in. About one-half the 8-in. pipe is 
to replace 4-in. Five hydrants will he added. 

Fairhaven, Mass.—A new charter bas been granted 
the company, permitting them tosupply both Fairhaven 
and Mattapoiset, The authorized capital stock is now 
$125,000, Water will be taken from Mattapoiset river. 
O. G. STANLEY is Engineer. 

Peabody, Mass.—Jas. Rope, Clerk, informs us that 
1,500 ft, of 6-in. pipe will be laid this season, 

Waltham, Mass,—About 3,300 ft. of 2 to 6-in. cement 
pipe is being replaced by from 4 to 12-in. cast-iron pipe. 

North Brookfield, Mass.—Investigations are being 
made by authority of the town, with the idea of building 
works, 

Windsor Locks, Conn,—A. L, FENNESSEY, Treasurer, 
of Springfield, Mass., sends the following information : 

The Windsor Locks Water Co. began the construction 
of works June 1, and will finish them Oct.1. The general 
contract has been let to 8. P. Townsend & Son, Hartford, 
Conn. H.R. Worthington & Co., New York, have the 
contract for pumping machinery; the Warren Foundry 
& Machine Co., New York, for pipe and specials; R, F. 
Hawkins, Springfield, Mass., for stand-pipe. Dunham & 
Paine, Cleveland, O,, are the engineers. The supply will 
be pumped from English brook to a stand-pipe 30 ft. in 
diameter and 100 f*. high. There will be about 7 miles of 
cast-iron pipe, and 30 hydrants, The works are estimated 
to cost $49,000. The franchise is exclusive. E, D. COOGAN 
is President, and J. W. JoHNSON, Secretary; both of 
Windsor Locks. Population, 3,000. 

Canajoharie, N. ¥.—There will be added this year 
250 ft. of 6-in. pipe. 

Castile, N. Y¥.—We are informed by J. H. VAN ARs- 
DALE, Village President, that it has been proposed to ex- 
tend the mains 2 miles, to supply Silver Springs with 
water, 

Cuba, N. Y.—We are indebted to Gro. T. Kerra for 
the following: 

The supply will be from springs by gravity to a dis- 
tributing reservoir. The latter will have a capacity of 
500,000 galls,, at an elevation of 185 ft. above the main 
part of the town, There will be about 8 miles of 8 to 4- 
in. pipe, and 38 hydrants. The works are being built un- 
der the direction of the Water Commissioners, without a 
constructing engineer. The contractors are King & 
Keith, of Olean, N. Y., who expect to finish the works 
by August 1. Estimated cost, $29,000, Population, 1,500, 

Granville, N. Y.—The mains will be extended about 
1,200 ft, 

Honeoye Falls, N. Y¥.—The mains will be extended 
this summer on several new streets, 

Moravia, N. Y.,—F. C. REYNOLDS, Superintendent, in- 
forms us that about 1,500 ft.of new mains will be laid this 
year, and that the company expect to build a large stor- 
age reservoir. 

Le Roy, N. Y.—S. DAILEY GILBERT, Clerk, writes that 
new works are now under consideration to furnish water 
for domestic use. If built,a gravity system will be put 
in. 

Walton, N. Y.—J. W. St. Joun, Superintendent, 
writes that about 1,500 of 4-in. mains} will be laid in 
June, 

Olean, N. ¥.— Jno. Z. DeEFEvRE, Superintendent, 
writes us that they expect to putin 3,000 ft. of mains, 
and necessary hydrants, this summer, 

Jermyn, Pa.—The mains are being extended by 1,700 ft, 
of 4-in, cast-iron pipe. 

Rochester, N. ¥Y —J. NELSON TuBsBs, Chief Engineer, 
nforms us that next year the construction will be begun 
of an additional conduit from Hemlock and Canadice 
lakes, It will have a daily capacity of 15,000,000 galls., 
and is estimated to cost $1,500,000. 

Rome, N. Y.—The extensions this season will be: 
6,000 ft, of 6-in. and 1,000 ft, of 8-in. mains; .7 hydrants 
and 7 valves. 

Warsaw, N. ¥.—There will be laid this year 2,400 ft. 
of 12-in., 1,600 ft of 10-in., and 800 ft. of 8in. pipe, There 
will be placed 6 hydrants, 4 valves, and 2 meters. 

Catonsville, Md.—In addition to the placing of 12 hy- 
drants, 2 valves and 2 meters, this summer, there will 
be laid 3,000 ft, of 8-in., 3,400 ft. of 6-in. and 1,600 ft, of 4- 
in. mains. 


Covington, Va,—E. M. Nerr.eton, President, has 
sent the following: 


The Covington Water-Works Co. began their works in 
June and will finish them by August 1, The supply is 
from Spring branch by gravity, there being a 150,000-all. 
reservoir. There will be 3 miles of cast-iron pipe and 11 
hydrants, The contractors are Barry & Smith. Rich- 
mond, Va. Population, 600. Estimated cost, $8,000. 

De Land, }la,—tThe following is from Sinas B 
WriGnat, City Clerk: 

Owing to the yellow fever in the State. the works were 
not built last year, As had been intended. Recently the 
City Council authorized the Fire Department Committee 
to employ a competent engineer to make plans and spe- 
cifications for water-works. ; 

Tampa, Fla.—A. E. BOARDMAN, Treasurer, hag sent 
the, following: 


June 15, 1889 


By December | the Company will add 26 hydrants 
miles of 8 to 4-in. pipe. A Jarge spring has eo 
chased, and 1,000 ft. of 10-in. pipe will be laid to connect 
it with the present works, A boiler and pump will be 


placed at the spring at once. The works were acce 
April 13, last. a gens 


Anniston, Ala.—jJNo, H. TURNER, Mobile, Ala., in- 
forms us that construction will be begun at once on the 
new works at Anniston, Holiy pumps and boilers wil] be 
used, H. MERIGOLD has the contract for Pipe-laying. 
The works will cost $300,000, 

Cleveland, O.—JNO, WHITELAW, Superintendent, 
writes that a new tunnel is now being built to the inlet 
crib in Lake Erie. It will be 7 ft. in diameter and 9,000 ft: 
long. 

Columbus, O.—We are indebted to A. H. MCALPINE, 
Superintendent, for the following : 

The contract for an open well, 31 ft. in diameter and 
53 ft. deep, has been let to Free & Meredith, Pittsburg, 
Pa., for $16,220. 

A new pumping station will be built at Alum creek 
with two 7,500,000-gall., triple expansion Holly- 
Gaskill pumping engines. The contract for foundation 
of engines and building will be let about July 1. 

There will be laid this year 8,150 ft. of 24-in., 1,850 ft. of 
20-in., 12,400 ft, of 16-in., 2,559 ft. of 12-in., 1,200 ft. of 8-in., 
81,000 ft. of 6-in., and 3,000 ft, of 4-in. pipe, making a total 
of 110,259 ft., or about 21 miles, 

Lima, 0.—D. E. Fritz, Superintendent, informs us 
that contracts have been let for pipe and pipe laying on 
an extension of 144 miles. 

Urbana, O.—F, W, AMBROSE, Superintendent, reports 
the following extensions: a new 2,000,000-gall. Holly- 
Gaskill pump, 414 miles 6 to 12-in, mains, and 32 hydrants, 

Rockport, Ind,—A, H. KENNEDY, Superintendent of 
the Rockport Water Co., writes that they wish to change 
an 8 per cent. loan to one with a lower rate of interest. 

Negaunee, Mich.—The extensions now in progress are 
the laying of 3,100 ft. of 4-in. mains, and setting 2 hy- 
drants. 

Portland, Mich,—W, F. SELLECK, Village Trustee 
writes that water-works have been proposed for the near 
future. Good water power is available, A small fire, 
protection system Is now in use. 

Riverside, Tl,—Jas. D. REYNOLDS, Chairman of the 
Water-Works Committee, informs us that a contract for 
an artesian well, 5 ins. in diameter and about 2,000 ft. 
deep, was let May 1. Thisis in addition to the present 
supply, which is pumped from an artesian well to a tank. 

La Crosse, Wis,—A mile of 6-in. pipe will be laid this 
year, and 6 hydrants set. 

Tacoma, Wash. Ty —The Tacoma Light & Water Co. 
inform us that they will lay this season 3 miles of 12-in., 5 
miles of 6-in., and 7 miles of 4-in. pipe. They will also 
put in 4 miles of 30-ia. conduit, and enlarge their flume. 
Probably 20 bydrants will be placed, and 12 or 15 meters. 

Colton, Cat,—FRANK F. OstER, Secretary of the Col- 
ton City Water Co., gives the following: 


Jan. 1, 1889, the works were bought from the Colton 
Terrace Land & Water Co. The supply was from 5 arte- 
sian wells, yielding 15 miners’ inches. The new company 
has purchased an additional 54inches of water. and are re- 
laying the pipe. The company does the trenching and 
covering. and J.D. Hooker & Co.. of Los Angeles, the 
pipe-laying. There will he about 5 miles of pipe. no hy- 
drants or meters. and 175 taps. The new works will be in 
operation June 15, T. M. Topp is constructing engineer. 


Stratford, Ont .—D, B. BuRRITT, Secretary, writes that 
a new pumping main, at least 10 ins. in diameter, is con- 
templated, The present main will be retained, 


‘Opinions and Notices of The Manual of 
American Water-Works, 


I would not be without it for ten times the cost — 
G. H. CoLEMAN, Superintendent Portsmouth & Suffolk 
(Va.) Water Co. 


It is very well gotten up, complete, and a great aid to 
water- works.— JNO. B. Herm, Ex-Superintendent Mad- 
ison (Wis.) Water-W orks. 


Only those who work in the statistical field, and expe- 
rience the difficulties of obtaining information from 
water-works for publication, can fully appreciate the 
value and completeness of the “Manual of American 
Water-works.” Upon examination of it as to its correct- 
ness, we find far less mistakes than would naturally ap- 

rin nets such a work, and on the whole is as re- 
iable as any such work can be made, 

Every water department should prize it, and keep it 
for reference. Joun C, KELLEY, 

President National Meter Co., New York City. 


An invaluable volume of reference and instruction, 
conveniently arranged and handsomely priuted.—Sagi- 
naw (Mich.) Courier. 


This is an entirely new idea, These records should be 
useful to water- works men, to capitalists, and for general 
reference.—Montreal Witness. 


The “Manual of American Water-Works” is the only 
complete description of the water-works of the United 
States and C; aever published. It is consequently a 
most valuable volume.—Columbus (O.) Despatch. 


It bears evidences of great care. and, so far as we are 
able to judge from the chapter devoted to California. it 
is full and accurate. The Manual covers a new field, 
and ought to be of great service to engineers and those 
interested in the important work of supplying pure 
water to cities.—Say Francisco Chronicle. 


This Manual 1s to be to water-works men what Poor's 
Manual is to railroad men.—San Francisco Call. 
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